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a. Drawings

The drawings listed below shall be voided and the accompanying revised
drawings of the same number, each bearing revisions dated 10 August 1989,
shall be substituted therefor:

No. DESCRIPTION

A-31 EXTERIOR DETAILS

s-1 STRUCTURAL GENERAL NOTES & QUALITY CONTROL
S—-4 LEVELS TWO AND THREE FLOOR FRAMING PLANS
S-5
S~-6

LEVELS FOUR AND FIVE FLOOR FRAMING PLANS
LEVELS SIX AND SEVEN FLOOR FRAMING PLANS

b. Specifications

Revised sections have deletions and additions indicated by [AM#5] and
by underlined text. The sections listed below shall be voided and the
accompanying revised sections of the same title and number, each bearing the
notation "THIS SECTION MODIFIED BY AMENDMENT 0005" shall be substituted
therefor:

01000 GENERAL REQUIREMENTS
14210 ELEVATORS, ELECTRIC

c. Specifications

The sections listed below and the accompanying new sections of the same
title and number, each bearing the notation "THIS SECTION ISSUED BY AMENDMENT
0005" shall be added:

01415 METRIC MEASUREMENTS

d. Specifications

Following Section 02466 DRILLED FOUNDATION CAISSONS (PIERS) add the
accompanying FOUNDATION DESIGN REPORT dated November 1998.

-— End of Document --
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SECTI ON 01000

GENERAL REQUI REMENTS

PART 1 GENERAL
1.1 GENERAL REQUI REMENTS
1.1.1 Site Plan

The Contractor shall prepare a site plan indicating the proposed |ocation
and di nensi ons of any area to be fenced and used by the Contractor, the
nunber of trailers to be used, avenues of ingress/egress to the fenced area
and details of the fence installation. Any areas which nay have to be
gravel ed to prevent the tracking of nud shall also be identified. The
Contractor shall also indicate if the use of a supplenental or other
staging area is desired.

1.1.2 I dentification of Enployees

The Contractor shall be responsible for furnishing to each enpl oyee, and
for requiring each enpl oyee engaged on the work to display, identification
as approved and directed by the Contracting Oficer. Prescribed
identification shall imediately be delivered to the Contracting Oficer
for cancellation upon rel ease of any enployee. Wen required, the
Contractor shall obtain and provide fingerprints of persons enployed on the
project. Contractor and subcontractor personnel shall wear identifying
mar ki ngs on hard hats clearly identifying the conpany for whomthe enpl oyee
wor ks.

1.1.3 Enpl oyee Par ki ng

Contractor enployees shall park privately owned vehicles in an area
designated by the Contracting Officer. This area will be within reasonable
wal ki ng di stance of the construction site. Contractor enployee parking
shall not interfere with existing and established parking requirenents of
the mlitary installation

1.2 SCRAP NMATERI AL

Materials specified to be renoved and becone the property of the Contractor
are designated as scrap, and the Contractor, by signing this contract,

her eby acknowl edges that he has nade due all owance for value, if any, of
such scrap in the contract price.

1.3 VRI TTEN GUARANTEES AND GRANTOR S LOCAL REPRESENTATI VE

Prior to conpletion of the contract, the Contractor shall obtain and
furnish to the Contracting Oficer’'s representative witten guarantees for
all the equi pnent and/or appliances furnished under the contract. The
Contractor shall furnish with each guarantee: The nane, address, and

t el ephone number of the guarantor’s representative nearest to the |ocation
where the equi pmrent and/or appliances are installed, who, upon request of
the using service's representative, will honor the guarantee during the
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guaranty period and will provide the services prescribed by the terns of
t he guar ant ee.

1.4 PRI CI NG OF CONTRACTOR- FURNI SHED AND | NSTALLED PROPERTY AND GOVERNVENT
FURNI SHED CONTRACTOR- | NSTALLED PROPERTY

The Contractor shall pronptly furnish and shall cause any subcontractor or
supplier to furnish, in like manner, unit prices and descriptive data
required by the Government for Property Record purposes of fixtures and
equi prent furni shed and installed by the Contractor or subcontractor

except prices do not need to be provided for Governnent-Furni shed Property.
This information shall be |listed on Resident Managenent System forns

furni shed by the Governnent.

1.5 TEMPORARY ELECTRI C W RI NG
1.5.1 Tenporary Power and Lighting

The Contractor shall provide construction power facilities in accordance
with the safety requirenents of the National Electrical code NFPA No. 70
and the SAFETY AND HEALTH REQUI REMENTS MANUAL EM 385-1-1. The Contractor
or his del egated subcontractor, shall enforce all the safety requirenents
of electrical extensions for the work of all subcontractors. Al work shal
be acconplished by skilled electrical tradesnen in a worknmanli ke manner
approved by the Contracting Oficer

1.5.2 Construction Equi prent

In addition to the requirenents of EM 385-1-1, SAFETY AND HEALTH

REQUI REMENTS MANUAL, all tenporary wiring conductors installed for
operation of construction tools and equi pnent, shall be either Type TWor
TXWcontained in netal raceways, or nay be nulticonductor cord. Tenporary
wi ring shall be scoured above the ground or floor in a worknmanlike nmanner
and shall not present an obstacle to persons or equipnent. Qpen wring nmay
only be used outside of buildings, and then only in strict accordance with
the provisions of the National Electrical Code.

1.6 UTI LI TITES NOT SHOMN

If the Contractor encounters, within the construction linits of the entire
project, utilities not shown on the plans and not visible as to the date of
this contract and such utilities will interfere with construction
operations, he shall inmmediately notify the Contracting Oficer in witing
to enable determ nation by the Contracting Oficer as to the necessity for
renoval or relocation. If such utilities are renoved or relocated as
directed by the Contracting officer, the Contractor shall be entitled to
equi tabl e adjustrment for any additional pertinent work or del ay.

1.7 GENERAL SAFETY REQUI REMENTS
1.7.1 Cener a

The Corps of Engineers Safety and Health Requirenments Manual, EM 385-1-1
and the Cccupational Safety and Health Act (OSHA) Standards for
Construction (Title 29, Code of Federal Regul ations Part 1926 as revised
fromtinme to tine); General Industry Standards (Title 29, Code of Federa
Regul ations Part 1910 as revised fromtine to tine); and the National Fire
Protection Associati on Codes are applicable to this contract. In case of
conflict the nost stringent requirenent of the standards is applicable.
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1.7.2 The Prime Contractor’s Superintendent

The prinme Contractor’s superintendent shall take an active role in
enforcing the safety requirenents by participation in safety conferences,
hazard anal ysis (see below), tool box neetings, wal k-through inspections,
correction of violations, etc., and including that of the subcontractors
wor K.

1.7.3 Job Hazard Anal ysis

Based on the construction schedule, the Contractor shall submt a job
hazard anal ysis of each nmmjor phase of work prior to entering that phase of

activity. The analysis shall include major or high risk hazards, as well as
commonly recurring deficiencies that m ght possibly be encountered for that
operation, and shall identify proposed nmethods and techni ques of

acconpl i shing each phase in a safe manner. The Prinme Contractor’s

superi ntendent shall take active participation in the Job Hazard Anal ysi s,

i ncluding the subcontractors’ work. Prior to start of actual work a neeting
shall be held with Prine Contractor, CGovernment, and affected subcontractor
to review the Job Hazard Analysis. |In addition, job site neetings shall be
held to indoctrinate foreman and workers on details of this analysis.

1.7. 4 Vi ol ati ons

If recurring violations and/or gross violation indicate that the safety
performance is unsatisfactory, corrective action shall be taken as
directed,and at the discretion of the Contracting Oficer’s Representative.
The retention or sone part thereof will be withheld fromthe progress
paynent until corrective action has been conpl et ed.

1.7.5 El evated Work Areas

Wrkers in elevated work areas in excess of 6 feet above an adj oi ni ng
surface require special safety attention. In addition to the provisions of
EM 385-1-1, the followi ng safety neasures are required to be submtted to
the Contracting Officer’s Representative prior to commencenent of work in
el evated work areas. The Contractor shall submit draw ngs depicting all
provisions of his positive protection systemincluding, but not linmted to,
all details of guard rails.

(a) Positive protection for worknen engaged in the installation of
structural steel and steel joists shall be provided by safety nets,
tie-off’s, hydraulic man lifts, scaffolds, or other required neans.
Decking crews nust be tied-off or work over nets or platforms not over
6 feet below the work area. Wl king on beans and/or girders and the
climbing of colums is prohibited w thout positive protection

(b) Perinmeter guard rails shall be installed at floor, roof, or wal
openi ngs nore than 6 feet above an adjoi ning surface and on roof
perineters. Rails shall be designed to protect all phases of el evated
wor k including, but not imted to, roofing operations and installation
of gutters and flashing. Rails around roofs may not be renoved unti
all work on the roof is conplete and all traffic on or across the roof
ceases. Rails shall be designed by a |licensed engi neer to provide
adequate stability under any anticipated inpact |oading. As a m ni num
the rails shall consist of a top rail at a height of 42 inches, a nid
rail and a toe board. Use of tie-offs, hydraulic man lifts, scaffolds,
or other neans of roof edge protection nmethods may be utilized on snal
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structures such as famly housing, prefabricated netal buildings, etc.
1.7.6 Fire Protection

Twent y-four hours notice shall be given to the Contracting Oficer for
coordination with the Facility Fire Departnent prior to conducting any fire
hazardous operation. Cutting or welding will be permtted only in areas
that are or have been nade fire safe. Were possible, all conbustibles
shall be located at |least 35 feet horizontally fromthe work site. Were
such location is inpracticable, conbustibles shall be protected with

fl ame- proofed covers or otherw se shielded with nmetal or asbestos guards or
curtains. Edges of covers at the floor shall be tight to prevent sparks
from goi ng under them This precaution is also inportant at overl aps where
several covers are used to protect a large pile. Oher fire prevention
precautions shall be in accordance with the | atest National Fire Codes.

1.7.7 Recor di ngkeepi ng/ Reporting Requirenments

On all contract operations, the Prine Contractor shall be responsible for
recording and reporting all accident exposure and experience incident work.
(This includes exposure and experience of the prime Contractor and hi s/ her
sub-contractor(s). As a nininmumthese records shall include exposure
wor k- hours and a | og of occupational injuries and illnesses. (OSHA Form 200
or state equival ent as prescribed by 29 CFR 1904.5) Reference EM 385-1-1
02. A 02.

1.7.8 Accident Reporting

As part of the requirenments for reporting accidents in accordance with EM

385-1-1, Section 2, the Prine Contractor will submt at the 50% point and
100% of project conpletion, a witten sunmary of worker’s conpensati on
clains filed by workers on the project. The report will include all

subcontractors. The main report covering the Prine Contractor clainms wll
be certified as "correct and true" by the Contractor’s conpensation

i nsurance carrier. The same certification will be required for
subcontractor reports.

1.8 PUBLI C CONVENI ENCE AND SAFETY

The Contractor shall conduct his operations so as to offer the | east
possi bl e obstruction and i nconveni ence to public traffic, and all traffic
shal|l be pernitted to pass through work with as little delay as possible.
Where the nature of construction operations in progress and the equi pnent
and nachinery in use are of such character as to endanger passing traffic,
the Contractor shall provide such lights and signs, erect such fence or
barriers, and station such guards as nmay be necessary to give adequate
warning and to avoid damage or injury to passing traffic. Signs, flags,
lights, and other warning and safety devices shall conformto applicable
city, county, and state requirenents.

1.9 EXCAVATI ON PERM TS

Al'l excavation permits will be issued to the Contractor fromthe Base G vi
Engi neer (BCE) through the Contracting O ficer. The appropriate form for
this request, nay be obtained fromthe Contracting Oficer. Processing tine
required by the BCE is 14 cal endar days. Questions concerning the
excavation pernmt should be directed to the Contracting O ficer

1.10 TI ME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER
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1

1. This provision specifies the procedure for the determnation of tine
ext ensions for unusually severe weat her in accordance with the CONTRACT
CLAUSE, Section 00700, entitled "DEFAULT (FI XED- PRI CE CONSTRUCTI ON) ".

In order for the Contracting Ofices to award a tine extension under
this clause, the follow ng conditions nust be satisfied.

(a) The weather experienced at the project site during the contract
period nust be found to be unusually severe, that is, nore severe
than the adverse weather anticipated for the project |ocation
during any given nonth.

(b) The unusually severe weather nust actually cause a delay to the
conpl etion of the project. The del ay nust be beyond the contro
and without the fault or negligence of the Contractor

2. The follow ng schedule of nonthly anticipated adverse weat her delays is
based on National Oceanic and At nospheric Adm nistration (NOAA) or
simlar data for the project location and will constitute the base |line
for monthly weather tinme eval uations. The Contractor’s progress
schedul e nust reflect these anticipated adverse weather delays in al
weat her dependent activities.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG SEP COCT NOv  DEC

(09) (05) (03) (01) (00) (00) (02) (02) (01) (02) (03) (07)

3. Upon acknow edgenent of the Notice to Proceed (NTP) and conti nuing
t hroughout the contract, the Contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant
i mpact to normally schedul ed work. Actual adverse weather del ay days
must prevent work on critical activities for 50 percent or nore of the
Contractor’s schedul ed work day. (ER 415-1-15, 31 COCT 89)

11 HOUSEKEEPI NG AND CLEANUP

Pursuant to the requirenents of paragraph, CLEANI NG UP and paragraph,

ACCl DENT PREVENTI ON, O the CONTRACT CLAUSES, Section 00700, the Contractor
shal | assign sufficient personnel to insure strict conpliance. The
Contractor shall submt a detailed witten plan for inplenentation of this
requirenent. The plan will be presented as part of the preconstruction
safety plan and will provide for keeping the total construction site,
structures and accessways free of debris and obstructions at all tines.
Wrk will not be allowed in those areas that, in the opinion of the
Contracting Oficer’'s representative, have unsatisfactory cleanup and
housekeepi ng at the end of the preceding day’'s normal work shift. At |east
once each day all areas shall be checked by the Quality Control person of
the Prime Contractor and the findings recorded on the Quality Control Daily
Report, In addition, the Quality Control person will take immedi ate action
to insure conpliance with this requirenent. Housekeeping and cl eanup shal
be assigned by the Contractor to specific personnel. The nane(s) of the
personnel shall be available at the project site; each person wll be
supplied with a distinctively narked hard hat, to be worn fromthe

begi nning to the end of the project.

12 EQUI PMENT OWNERSHI P AND OPERATI NG EXPENSE SCHEDULE
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Al l onabl e cost for construction and marine plant and equi pnment in sound
wor kabl e condition owned or controlled and furni shed by a Contractor or
subcontractor at any tier shall be based on actual cost data when the
CGovernment can deterni ne both ownership and operating costs for each

pi ece of equi prent or equi prent groups of simlar serial and series
fromthe Contractor’s accounting records. Wen both ownership and
operating costs cannot be determned fromthe Contractor’s accounting
records, equi pment costs shall be based upon the applicable provisions
of EP 1110-1-8, "Construction Equi pnent Oamership and Operati ng Expense
Schedul e, Region VII. Wbrking conditions shall be considered to be
average for determ ning equi pnment rates using the schedul e unl ess
specified otherwise by the Contracting Oficer. For equipnment not
included in the schedule, rates for conparabl e pieces of equipnent may
be used or a rate may be devel oped using the fornula provided in the
schedule. For forward pricing, the schedule in effect at the tinme of
negoti ati ons shall apply. For retrospective pricing, the schedule in
effect at the time the work was perforned shall apply.

Equi pnent rental costs are all owabl e, subject to the provisions of FAR
31.105(d)(ii) and FAR 31.205-36 substantiated by certified copies of
paid invoices. Rates for equipnent rented from an organi zati on under
conmon control, |ease-purchase or sal e-l1easeback arrangenents will be
determ ned using the schedul e except that rental costs |eased froman
organi zati on under comon control that has an established practice of

| easing the sane or simlar equiprment to unaffiliated | eases are

al l owabl e. Costs for major repairs or overhaul are unall owabl e.

When actual equi prment costs are proposed and the total amount of the
pricing action is over $25,000, cost or pricing data shall be submtted
on Standard Form 1411, "Contract Pricing Proposal Cover Sheet". By
submitting cost or pricing data, the Contractor grants to the
Contracting O ficer or an authorizing representative the right to

exam ne those books, records, docurments and other supporting data that
will permt evaluation of the proposed equi pnment costs. After price
agreenment, the Contractor shall certify that the equi pnent costs or
pricing data submtted are accurate, conplete and current.

SPECI AL CONSTRUCTI ON RESTRAI NTS/ REQUI REMENTS

Existing facilities shall be protected from damage throughout the
course of the contract. Protection nmeasures shall be as descri bed
herein, as indicated on drawi ngs, and as may otherw se be required to
protect the existing facilities. |If the existing facilities are
damaged in any way, the Contractor shall be responsible for restoring
the danmaged area to a |like-new condition and to the satisfaction of the
Contracting O ficer.

The Contractor shall protect existing utilities and mai ntain adequate
drai nage of the Contractor’s |ay-down area

a. [AME5] The contractor area enconpassed by FOD barrier, as
i ndi cated on Sheets C-6 and C-7, may be increased 12 neters
westward addi ng an area 12 neters by 26.5 neters during any job
site formng of structural concrete panels.

Uility Services:

(a) The Contractor shall submit a request to interrupt any such
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1

14

services to the Contracting Oficer, in witing, fourteen (14)
days in advance of proposed interruption. The request shall state
reason, date, exact tinme of, and approximate duration of such an
interruption. Interruptions in utility services shall be of the
shortest possible duration for the work at hand. Any outage shal
not exceed 2 hours, unless previously approved by the Contracting
Oficer. Qutages shall occur during the weekends.

(b) The Contractor will be advised (in witing) of approval of
request, or of which other date and/or time such interruption wll
cause | east inconvenience to operations of the Base.

Nor mal wor ki ng hours shall be between the hours of 0600-1700, Mnday
thru Friday. No work shall be conducted on weekends or
Federal /M litary holidays.

Coordi nation of Trades: The Contractor is responsible for planning the
proper installation of all equiprment within the required spaces and
work areas. The Contractor shall conduct an inspection of all work
areas and will coordinate with his various trades to ensure that proper
installation is achieved. Failure to perform proper planning which
results in delays or increases the cost shall be the responsibility of
the Contractor.

Use or travel of vehicle or heavy equi pnent on | ocation outside the
project limts shown on the drawings is prohibited.

SO L DENSITY TEST (USI NG METERS CONTAI NI NG RADI OACTI VE MATERI ALS)

Nucl ear nethods are not acceptable for soil and soil-aggregate density
tests required by this contract except as stated in DIVISION 2. Testing for
official results shall be conducted as specified in DIVISION 2 of this
contract. If the Contractor proposes to use nmeters containing radi oactive
materials to obtain unofficial results for his own conveni ence, the
Contractor shall adhere to the follow ng requiremnments:

1

USAF Radi oactive Material Permt shall be obtained prior to work being
per f or med.

The Contractor shall contact the installation Radiation Protection
Oficer (RPO at |east 45 days prior to intended usage so adequate tine
is provided for processing the paperwork and obtaining the USAF

Radi oactive Material Permt.

The Contractor shall notify the RPO before bringing the radioactive
material onto the installation and nust notify the RPO when radioactive
material is renmoved. The Contractor shall ensure that the RPQ
installation fire departnment, and safety office know the |ocations
where the material will be stored and used.

The Contractor shall conmply with the requirenments of his/her NRC or
Agreenent State |icense and the USAF Radi oactive Material Permt.

The Installation RPOw Il periodically check the use of the radioactive
material to ensure proper radiological health precautions are being
followed. If the RPO discovers inproper radiological procedures, the
RPO wi Il inmediately notify the contract nmonitor to initiate corrective
actions.
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6. Applications for USAF Radi oactive Material Permts are submtted as
fol | ows:

(a) Al applications for pernits shall be submitted to host base RPO
for review and approval of qualified users to work on Air Force
install ations.

(b) Requests will be submtted in duplicate to RPO and will include:

(1) Evidence of a valid Nuclear Regulatory Conmi ssion (NRC) or
Agreenent State Radi oactive Material License

(2) A copy of an NRC Form 241, or a simlar docunment (such as a
letter), listing the specific licensable itens the Contractor

Wi shes to use on the base (in the case of an Agreenent State
licensee, the original nust be forwarded by the Contractor to the
appropriate NRC region).

(3) Proof of a valid Air Force contract.

(c) Non-Air Force organizations which possess Agreement State
licenses nmust forward an NRC Form 241 directly to the applicable
NRC regional office as well as to the conmttee (Reference Title
10, Code of Federal Regul ations, Part 150.20). Agreenent State
licenses are valid for only 180 cal endar days per cal endar year
If the non-Air Force organization that possesses the Agreenent
State license wishes to conduct operations on the Air Force
installation for nore than 180 days per year, it nust apply for
and be issued an NRC |icense before a pernmit nmay be issued.

7. Renewal or term nation of a USAF Radi oactive Material Permt is
processed as foll ows:

(a) Non-Air Force Organizations nust formally apply for either a
renewal or termination of their permt upon its expiration
Permts do not automatically term nate upon reaching their
expiration date but remain active pending final disposition of the
radi oactive materi al

(b) If the original contract is renewed or continued, then an
application for renewal rmust contain the sane information as the
initial request.

(c) If work under the contract has been conpleted, the non-Air Force
organi zation shall subnit a forrmal application to terninate the
permit. This application shall include appropriate di sposa
docunents and radiation survey data to confirmthat the
radi oactive materials have been renmoved fromthe installation
(AFR 161-16)

1.15 DI SPOSAL OF MATERI AL

All excess material, waste, and unsuitable material shall be renpved from
Gover nnment property.

1.16 CONTRACTOR- SAFETY PERSONNEL REQUI REMENTS (1985 JAN HQ USACE)

1. Full-time, on-site, safety coverage by Contractors shall be required
for the life of the contract.

SECTI ON 01000 Page 9
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2.

The foll owi ng conditions shall be net:

(a)

(b)

(c)

The Contractor shall enploy, to cover all hours of work at the
project site(s), at |east one safety and health person to manage
the Contractor’s safety program duties which are not germane to
the safety program shall not be assigned to this person(s) except
as follows. The principal safety and health person shall report
to and work directly to the Contractor’s top on-site manager
corporate safety office, or other high-level official of
equi val ent position. The safety and health person(s) shall have
the authority to take i medi ate steps to correct unsafe or
unheal thful conditions. The enpl oynent of a safety and health
person(s) shall not abrogate the safety and health
responsibilities of other personnel. (Note: The superintendent
may be the safety and health person if all of the qualifications
are net.)

Qualifications for Safety and Health Person(s)

(1) Safety and Health Person(s) shall have a degree in

engi neering or safety in at |east a four year programfrom an
accredited school and shall have been engaged in safety and
occupational health for at |east one (1) year of experience (no
time being credited to this one (I) year unless at |least fifty
(50 percent of the tinme was devoted to safety and occupati ona
heal th) and shall have at |east one (1) year experience in
construction, or--

(2) Safety and Health Person(s) shall have | egal registration as
a Professional Engineer or a Certified Safety Professional and
shal | have been engaged in safety and occupational health for at

| east one (1) year of experience (no tine being credited to this
one (1) year unless at least fifty (50) percent of the tinme was
devoted to safety and occupational health) and shall have at | east
one (1) year experience in construction, or--

(3) Safety and Health Person(s) shall trade a degree other than
that specified in (a) above, and shall have been engaged in safety
and occupational health for at least three (3) years of experience
(no time being credited to these three (3) years unless at |east
fifty (50) percent of the time each year was devoted to safety and
occupational health) and shall have at least two (2) years
experience in construction, or--

(4) Inlieu of a degree, Safety and Health person(s) shall have
been engaged in safety and occupational health for at |east five
(5) years of experience (no tine being credited to these five (5)
years unless at least fifty (50) percent of the tine each year was
devoted to safety and occupational health) and shall have at | east
two (2) years experience in construction. The i ndi vi dual must

al so be a Certified Safety Professional

(5) First aid work is not a creditable experience.
The nane and qualifications of the nom nated safety and health
person(s) shall be furnished to the Contracting O ficer for

acceptability and a functional description of duties shall be
provi ded

SECTI ON 01000 Page 10
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prior to the pre-work conference. (52.2/9303)

NOTE: The Contractor shall have one or nore Safety and Heal th Persons, each
of whom neets the qualifications of 1.19.2(b) Qualifications for Safety and
Heal th Person(s), physically present on the actual site of the work
whenever work of any sort is being performed by a Contractor,

subcontractor, or supplier personnel on the work site. The foregoing cl ause
| anguage shall not be interpreted to contravene this note.

-- End of Section --
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SECTI ON 01415

METRI C MEASUREMENTS

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 380 (1993) Practice for Use of the
International Systemof Units (SI)

ASTM E 621 (1994) Practice for Use of Metric (SI)
Units in Building Design and Construction

1.2 GENERAL

This project includes netric units of nmeasurenents. The netric units used
are the International Systemof Units (SI) devel oped and mai ntai ned by the
CGeneral Conference on Wi ghts and Measures (CGPM; the nane |Internationa
System of Units and the international abbreviation SI were adopted by the
11th CGPMin 1960. A nunber of circunstances require that both nmetric S
units and English inch-pound (I-P) units be included in a section of the
specifications. Wen both netric and |-P neasurenents are included, the
section nmay contain neasurenents for products that are nmanufactured to |-P
di nensi ons and then expressed in mathenmatically converted netric val ue
(soft metric) or, it may contain neasurenents for products that are

manuf actured to an industry recogni zed rounded nmetric (hard metric)

di mensions but are allowed to be substituted by I-P products to conply with
the law. Dual neasurenents are also included to indicate industry and/or
CGover nnment standards, test values or other controlling factors, such as the
code requirements where |-P values are needed for clarity or to trace back
to the referenced standards, test values or codes.

1.3 USE OF MEASUREMENTS

Measurenments shall be either in Sl or I-P units as indicated, except for
soft metric measurenents or as otherw se authorized. VWhen only SI or I-P
nmeasurenents are specified for a product, the product shall be procured in
the specified units (SI or |-P) unless otherw se authorized by the
Contracting O ficer. The Contractor shall be responsible for al

associ ated | abor and materials when authorized to substitute one system of
units for another and for the final assenbly and perfornmance of the

speci fied work and/or products.

1.3.1 Hard Metric

A hard netric neasurenent is indicated by an SI value with no expressed
correlation to an |-P value, i.e., where an Sl value is not an exact

mat hemati cal conversion of an |-P value, such as the use of 100 mMmmin lieu
of 4 inches. Hard netric neasurenents are often used for field data such
as distance fromone point to another or distance above the fl oor

SECTI ON 01415 Page 2
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Products are considered to be hard netric when they are manufactured to
nmetric di mensions or have an industry recognized netric designation.

1.3.2 Soft Metric

a. A soft netric neasurenent is indicated by an SI value which is a
mat hemati cal conversion of the I-P value shown in parent heses
(e.g. 38.1 mm (1-1/2 inches)). Soft netric neasurenents are used
for measurenents pertaining to products, test val ues, and other
situations where the |-P units are the standard for manufacture,
verification, or other controlling factor. The I-P value shal
govern while the netric neasurenent is provided for information

b. A soft metric nmeasurenent is also indicated for products that are
manuf actured in industry designated netric dinmensions but are
required by law to allow substitute I-P products. These
neasurenents are indicated by a manufacturing hard nmetric product
di mension followed by the substitute |-P equivalent value in
parent heses (e.g., 190 x 190 x 390 mm (7-5/8 x 7-5/8 x 15-5/8
i nches)).

1.3.3 Neutra

A neutral neasurenent is indicated by an identifier which has no expressed
relation to either an SI or an |I-P value (e.g., Anerican Wre Gage (AW5
whi ch indicates thickness but initself is neither SI nor 1-P)

1.4 COORDI NATI ON

Di screpanci es, such as m smatches or product unavailability, arising from
use of both netric and non-netric neasurenents and di screpanci es between
the nmeasurenents in the specifications and the neasurenents in the draw ngs
shal | be brought to the attention of the Contracting O ficer for resolution

1.5 RELATI ONSHI P TO SUBM TTALS

Submittals for Governnent approval or for information only shall cover the
SI or I-P products actually being furnished for the project. The
Contractor shall subnit the required drawi ngs and cal culations in the sane
units used in the contract docunents describing the product or requirenent
unl ess otherwi se instructed or approved. The Contractor shall use ASTME
380 and ASTM E 621 as the basis for establishing nmetric neasurenents
required to be used in submttals.

-- End of Section --
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MEMORANDUM FOR RECORD

TO: Guner Eruren, Cromwecll

FROM: Douglas Chitwood, CESPL-ED-GD
RE: Luke Air Force Base

DATE: April 20, 1999

In lieu of using the shear at the pile cap base, use Kp = 3.0 instead of the 5.22 referred to below.

Please assure that the specifications call out, that should the contractor choose to pour the cap against forms
instead of the in situ soil, backfill should be compacted to 95% of ASTM D 1557.

In reply to your request for information:
*  The allowable bearing capacity for the footing of the ancillary structure is 3 ksf, gross.

» The coefficient of passive earth pressure iz 5,22, As we discussed previously, with reference to the
resistance during seismic loading, either Kp can be used, or the shear developed at the base of the pile
cap but please do not use both. Irecommend using the shear at the base of the cap, primarily because
this element is less subject to effects of the method of ¢onstruction, Should you wish to use the other,
please clear it with me first.

¢ The factor of safety for pile capacity can be reduced to 1.7 for seismic loading for both compression
and tension. The assumed factor of safety for both sets of curves presented in the final geatechnical
report is 3.0.

Should you have any mote questions, please feel free to call me.



1 General

1.1  Scope of Work

The Geotechnical Branch of the Los Angeles District was requested to provide the following
services:

» Conduct three soil borings and two pavement borings at specified locations.

« Conduct appropriate tests to determine design values for foundation.

« Develop and submit for early design coordination and review:
(a) a preliminary foundation design report, detailing subsurface
investigations and findings, and
(b) recommend foundation type and design values. If deep foundations are
recommended, provide design values for those pile types that are
competitive in the local area; if caissons, with or without bells.

« Develop and submit for documentation of design analysis and approval, a final

Foundation Design Report.

o Conduct soil resistivity tests to evaluate the need for cathodic protection.

1.2 Project Description

A new traffic control tower is to be built at Luke Air Force Base. The tower will be located on
an island 20 meters west of Building 985 and 50 meters to the east of the existing tower. The
new structure will be approximately 12 stories high. Ancillary structures may also be included.
No other details are available at this early stage.

1.3  Location/Topography

Luke Air Force Base is located in Maricopa County, Arizona, approximately 30 kilometers west
of the city of Phoenix. The Base covers roughly 8 square kilometers with a surface elevation
ranging from 340 meters on the north side to 325 meters on the south side. The general
topography is a smooth desert plain, which slopes gently southward at a rate of approximately

" 3.75 meters per kilometer. The Base is 5 kilometers west of the Agua Fria River, which flows
southward into the Gila River about 14.5 kilometers south of the Base.

1.4  Geology

~All surface and near-surface deposits within several miles of the base consist of alluvium derived - - -

from the igneous (granites, diorites, etc.) and metamorphic (massive schists) rock. Most of the
coarse materials in the area were derived from metamorphic rock of the White Table Mountains.
Much of the fine material encountered in the area is of low plasticity. Additionally, “caliche”, a

conglomeration of sand, gravel, silt, and clay bonded by carbonates, is present in nearly all soils

in the area.

1.5  Groundwater

The water table that provides the bases’ water supply slopes southward towards the Gila River
and is contained in discontinuous lenses of sand and gravel, interspersed with silt and clay lenses.
The groundwater table has been declining for years. The static groundwater level was 44.5
meters below ground surface in 1951; the groundwater level declined to a depth of 245 meters in
1977 due to withdrawl for agriculture and municipal purposes. Perched groundwater has not



been encountered during recent shallow explorations, however, saturated conditions were
encountered during airfield construction in 1976.

2 Investigations

2.1  Field Investigations

Field investigations were conducted in October 1998. Three soil borings were drilled with a 200
mm (8-inch) hollow stem auger by West Hazmat of Anaheim, California. The depths of the
borings ranged from 9 to 21 meters. The holes were logged by a geotechnical engineer from the
Los Angeles District. Samples were collected from the auger cuttings, standard penetrometer,
and Modified California sampler. Standard penetration tests (SPT’s) were conducted every 1.5
meters. The materials were visually classified and selected samples were collected for testing.
Ring samples were collected using the Modified California sampler for direct shear and
consolidation tests. Two shallow pavement borings were made in the adjacent roads to verify the
thickness of the pavement and nature of underlying materials. The location of the holes and the
boring logs are presented in Appendix A.

2.2  Laboratory Investigations

Mechanical analysis, Atterbergs limits, and compaction tests were performed on selected
samples at the District laboratory. Direct shear tests were conducted on undisturbed samples by

. Dames and Moore. The suite of corrosion tests were conducted by M. J. Schiff and Associates.
Due to the relative close proximity to the Singapore Beddown site, the similarity of the near-
surface materials, and the preference for deep foundations, laboratory strength tests were focused
on the deeper materials. USACE (1994) should be referenced for design values for ancillary
structures. The test results are presented in Appendices B through D.

3 Site Characterization

The predominate materials at the site range between sandy lean clay and sandy silts, with
interspersed zones of silty sand. Density ranges from medium to very dense. Based upon the
field investigations, laboratory tests, and evaluation of the data, a site profile, including design
values, has been developed. Figure 1 presents that profile.

The two pavement borings were conducted on the roads to the immediate north and south of the

- island. - The borings indicate that the asphalt-is 10 centimeters thick, underlain by approximately - - - -

30 centimeters of poorly graded silty gravel with silt.

4 Foundation Design

41 _ General = = o e

The site was evaluated for both deep and shallow foundations. While both are feasible, piles are
recommended due to engineering preference and local precedent. Furthermore, site conditions
are favorable for Cast-in-Drilled-Hole (CIDH) piles. This section summarizes the analyses
conducted and other concerns.
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4.2  Pile Capacity
Piles were evaluated in accordance with EM 1110-2-2906, Design of Pile Foundations. The
following assumptions were made:
« Piles act individually, i.e. spacing is such that group action is not significant.
« The angle of friction between the soil and the pile, 8, equals 0.95*¢.
« The lateral earth pressure coefficients, K  (compression piles) and K, (tension piles),
equal 0.95 and 0.5, respectively.

Pile capacity is derived from skin friction and end bearing. While the movement necessary to
develop tip resistance in some materials may be several times larger than that required to develop
skin friction, field investigations indicate that the materials at depth were quite dense. Asa
result, the 25 percent of the tip resistance calculated was used in determining the ultimate pile
capacity. Material properties shown in Figure 1 were used in the analysis. Figure 2 plots the
allowable bearing capacity versus depth for 400 600 and 900 mm diameter CIDH piles. Figure
3 plots the tensile capacity versus depth. The capacmes shown reflect a factor of safety of 3.0.

4.3 Settlement
The program CAXPILE was used to evaluate settlement of the piles. The analysis indicates that
for a 880KN load, on a 10 m long, 400 mm pile, the axial displacement of the pile head,

including that due to pile deformation, would be less than 10 mm. A modulus of elasticity of

24 800 M Pa was assumed.

4.4  Lateral Loading

Lateral load transfer versus pile deflection, commonly referred to as p-y curves were calculated
using methods detailed in Reese et al. For the upper 5 meters, equations based on field tests in

stiff clay above the water table were used. At depths greater than 5 meters, equations based on

field tests in sand were used. Figures 4 and 5 plot the p-y curves for above and below 5 meters,
respectively, for 400 mm piles, and Figures 6 and 7 plot the curves for 600 mm piles.

4.5  Corrosion Potential
Corrosion test were conducted on 2 samples. The results are presented in Appendix D. In
addition, data from the Soil Conservation Service indicates that the lean clay in the area poses a

- high risk of .corrosion to uncoated steel and alow risk-to.concrete.. USACE (1994) reports that . . . ...

the soils are severely corrosive at the insitu water content and that the sulfate content is
negligible and will not cause deterioration of the subsurface Portland Cement Concrete.

- 4.6 . Summary R
In the analyses, the plles were assumed to act 1nd1v1dually ACI 336 states "Drilled plers ina

group are considered to act individually when the center-to-center spacing perpendicular to the
direction of the applied load is greater than 3d (pile diameters) and when the spacing parallel to
the direction of the applied load is greater than or equal to 8d." If the pile spacing in the final
design is closer than those limits, it is recommended that the geotechnical engineer review the
adequacy of the design.

It should be noted that the cleaner layers of silty sand would be prone to caving. Therefore, it is



recommended that casing be used in those layers during the construction of the piers.

5 Recommendations

Site conditions are favorable for Cast-in-Drilled-Hole (CIDH) piles. Due to their cost efficiency,
CIDH piles are recommended for the tower. The geotechnical engineer should review the final
design when it becomes available, particularly in relation to foundation details to determine
conformance with the intent of the recommendations contained in this report. If the project
description varies from that described within this report, the geotechnical engineer should be
contacted regarding the applicability of, and any necessary revisions to, the recommendations
presented herein. The geotechnical engineer should be contacted to review the final plans and
specifications.
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COMPUTATION SHEET
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Appendix A:

Boring Logs
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VALUE ENGINEERING PAYS

ENVIRONMENT AL
THRU ENGINEERING

ENHANCEMENT

B-1
DEPTH SoIL MECH. ANAL
(m) | (ft) | CLASS LL | PI -4 |-200| N DESCRIPTION
Drilling: light brown, sandy lean cloy.
1.5] 58
CL 34 18 100 | 60 12 | SANDY LEAN CLAY: some as obove, medium dense,
fullrecovery.
Drilling
3.0 10.0
14 | yellow=orange, light brown, medium dense, sondy silt.
Driling
46| 15.0
SM N/P| 84 | 19 | 29 | SLTY SAND WITH GRAVEL: light brown, with ttle
grovel, medium dense.
Drilling
6.1/20.0
34 | light brown, dense,
6.7122.0 o
48 | MODFIED CLAIFORNIA SAMPLE MCi-1
7.6|25.0 Drilling
ML N/P| 98 | 74 | 42 | SILT WITH SAND: light brown, yellow-orange, dense.
Drilling
9.1)30.0
ML 33 | some, more sand, dense, few broken gravels,
9.9]32.5
60 | MODIFIED CLAFORNIA SAMPLE MC1-2
10.7 | 35.0 Drilling
ML N/P | 100 | 54 | 34 | SANDY SILT: light brown, medium dense.
Drilling
12.2 1 40.0
ML 58 | some, very dense.
13.0 | 42.5 Drilling
75 | MODIFIED CLAIFORNIA SAMPLE MC1-3
13.7 1 45.0 Drilling
CH 53 | 33 g1 70 x | SANDY FAT CLAY: light brown, very dense, few coarse
grain sand, gravel.
Drilling
15.2 | 50.0
ML N/P | 100 | 74 X SILT WITH SAND: light brown.
Drilling
6.8 |55.0
SP-SM N/P | 100 6 79 | POORLY GRADED SAND WITH SILT: yellow-oronge,
fine.
Drilling
18.3 | 60.0
CL 42 | 30 | 00 | 76 | 22 | LEAN CLAY WITH SAND: light brown.
GENERAL NOTES:

1. BORING DRILLED WITH AN 8" HOLLOW STEM AUGER.

2. SAMPLES ARE CLASSIFIED PER THE UNIFIED SOIL CLASSIFICATION SYSTEM.

3. CLASSIFICATION FOR MATERIAL WITHOUT GRADATION OR ATTERBERG DATA
ARE BASED ON COMPARISONS WITH OTHER SAMPLES WHERE SUCH DATA

HAS BEEN USED TO CLASSIFY.

4. INVESTIGATION CONDUCTED OCTOBER 1998.

5. DRILLING PERFORMED BY WEST HAZMAT.

6. PB-1 AND PB-2 ARE SHALLOW PAVEMENT BORINGS WHICH INDICATED
THAT THE ASPHALT IS 10cm THICK, UNDERLAIN BY APPROXIMATELY 30cm OF

POORLY GRADED GRAVEL WITH SILT.

B-2 B-3
OEPTH | sop MECH. ANAL DEPTH | s MECH. ANAL
(m) | (f) | CLASS | MC LL Pl -4 |-200] N DESCRIPTION (m) | (f) | CLASS MC LL Pt -4 {-200| N DESCRIPTION
Drilling: light brown, sandy lean clay.. Drilling
1.5] 5.0 1,51 8.0
oL 16.6 14 | SANDY LEAN CLAY: light brown, medium dense, full cL 15.8 i 13 | SANDY LEAN CLAY: light brown, 12" recovery.
recovery.
Drilling
3.0 10.0 3.0] 10.0
el CcL 13.9 18 SANDY LEAN CLAY: light brown, medium dense. CL 6.2 60 | same,
94 | MODIFIED CALIFORNIA SAMPLE MC2-1 Drilting
46]15.0 46| 15.0
SM 1o N/P | 100 | 39 | 38 [ SILTY SAND: light brown, fine sond, few coarse, SM B.1 27 | SILTY SAND: light brown, fine sand {few medium),
10" recovery, [\ few fine grovel.
Drilling Drilling
6.1/20.0 6.1]20.0
SM 5.7 N/P | 93 15 36 | SILTY SAND: light brown, fine sand, few fine gravel. SM 10.3 53 | same, 8" recovery.
it Drifling
Drifing
7.6]25.0 7.6/25.0
cL no 86 | fight brown, very dense, 8" recovery. ML 12.6 63 | SILTY WITH SAND: ight brown, yellow-orange,
Drilling lominated, dense.
Drilling
9.1]30.0 9.1 30.0
SM n.2z 55 | SILTY SAND: light brown, 16" recovery. ML 12.6 98 74 60 | SILT WITH SAND: light brown, fine sand, troce of
9.1132.0 gravel,
75/6"| MC2-2 REFUSAL AT 12%,
10.7 | 35.0
SILTY SAND: light brown, fine sand, few gravels.
Mol WE |9gy 481192 6 3 UNFIED SOL CLASSIFICATION SYSTEM
Drilling: very difficult at olmost 40'. Auger hod to be
pulled to cleon fiights. MWUOR  DVISIOHS . TYPCAL wuES
12.2 140.0
cL 17.2] 35 20 | 100 | 78 | 59 | LEAN CLAY WITH FINE SAND: light brown, i:! i g g GW | Well groded grovels, gravel-sond mixtures, itie or no fines.
14" recovery. " ! 2 E— g' I3 or Poorly groded gravels. grovel-sand mixlures, fte or no fines,
- 2
Driling §§i é :E.e é i E 5 w | M | Shty gravels, gravei-sond-sit mixtures.
s
13.7 | 45.0 Et %i i858 g 4] & 6C | Cloyey groveis, grovel-sond-clay mixtures,
Bl 19.1 79 | some. s 3 5 4 ; SW | Wali groded sands, grovelly sonds, Fttie or no fines.
- ]
g%} gg;%, j i SP | Poorty graded sonds, gravelly sands, ftlie or no fines,
832 |Ss g
B.2150.0 SANDY SILT: light brown, lominated with white SEe s "8 Bl el it ot it
ig is88% i BT
A ML 25.2 N/P | 96 | 68 | 75 | strecks, cloy with fine sand, few medium sond. BSER v s s ey
: . Inorganic 3its ond very fine sonds, rock flour, sty or clayey
85 | MC2-3 2, z M- | fine sanas, o cioyey sits, wim signt plosticity.
16.8 | 55.0 Driling w31 9 i oL | morganic cioys of low to medum piosticity, grovelly clays,
: - § §§ < sandy ckays, slty cloys, leon cloys.
SP-SM | 3.2 67 | POORLY GRADED SAND WITH SILT: yellow-orange, o 3
e b E;‘i g ] OL | Organic siits and organic sity clays of low plosticity,
inor, sits, mi diatomoe
5 g g E } s ’u:au ":-eocm or eous fine sondy O silty
18.3 | 60.0 E-! 4 f €H | norganic clays of high plasticity, fot clays.
ML | 15.8 &8 | SANDY SILT: light brown. 3 §
OH | Organic clays of medum to high plosticity, organic siits.
Highly organic solls Pt | Peat and other highly orgonic soils,
19.8 |65.0 NOTES:
SM 8.2 N/P | BS | 29 | 68 | ight brown, fine sond, few grovels, full recovery. L BOUNDRY CLASSFICATION: SOILS POSSESSNG CHARACTERISTICS OF TWO GROUPS ARE DESIGNATED BY COMBMATONS
Very difficull drilling OF GROUP SYMBOLS. FOR EXAMPLE, GW-OC, WELL GRADED GRAVEL-SAND MXTURE WITH CLAY BINDER,
2. AL SEVE SZES ON THE CHART ARE U.S. STANDARD,
21.3169.0 3. THE TERMS "SLT™ AND "CLAY"™ ARE USED RESPECTIVELY TO DISTINOUISH MATERIALS EXHBITNG LOWER PLASTICITY
174 71 | light brown, silty sand. FROM THOSE WITH HIGHER PLASTITY. THE MINUS NO, 200 SEVE MATERAL 1S SLT F THE LIQUD LMT AND
PLASTICITY INDEX PLOT BELOW THE "A" LINE ON THE PLASTICITY CHART, AND IS CLAY ¥ THE LIQUD LIMIT AND
PLASTIGITY BDEX PLOT ABOVE THE =A™ LINE ON THE CHART.
4. THE SOIL CLASSFICATION SYSTEM IS BASED ON THE AMERICAN SOCETY FOR TESTNG AND MATERIAS (ASTMO.
A (ASTM) D2487 STANDARD TEST METHOD FOR CLASSFICATION OF SOILS FOR ENGRNEERNG PURPOSES.
B. (ASTM) D24BE STANDARD RECOMMENDED PRACTICE FOR DESCRPTION OF SOILS (VISUAL MANUAL PROCEDURE).
DATUM IS NATIONAL GEODETIC VERTICAL DATUM OF 1920
S TS BATE | aPPRovAL |
REVISIONS
U.S. ARMY ENGMEER DBTRCT
LOS ANGELES
CORPS OF
DENED @Y
0. cTw00 LUKE AIR FORCE BASE
e CONTRL TOWER INVESTIGATION
L MR OED
CHEQED BYe
AFT 2 0 BFT ©. GeTwoop
ot SrRovEn: SPEC. NO. DACWDS - b
15m 0.75 0 3m
= - i DISTRICT FILE NO.
O e ST

PEBBLES: GEOTECHNICAL\LUKE _AFB




Appendix B

Laboratory Results:

Gradation and Compaction Tests
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Appendix C
Laboratory Results:

Direct Shear Test Results



10000

( STRENGTH PARAMETERS
0T @= 29°
- TAN@ = 0554
I C= 750 psf
8000
7000 |
& K
8 eom
% i
Ll C .,/
E 5000 =
) - /
W 4000 |
0] i
3000 |- g /
2000 | / -
1000 |-
/
o_llllllllllllllllIlllllllllllilllllllllll
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
NORMAL STRESS (psf)
BORING SAMPLE DEPTH Moisture (%) / NORMAL MAX. SHEAR
NO. NO. (ft.) Density (pcf) | STRESS (psf) | STRESS (psf)
10.5/101.7 | 2000 1800
MC-1-1A N/A 25230 | 109/101.1] 4000 | 3072 |
1671045 8000 5184
Sample Description: Yellowish brown silty SAND (SM) STRAIN RATE =0.0025 (invmin)
LUKE AIR FORCE BASE
Glendale, ARIZONA
For: U.S. Army Corps of Engineers
Om DIRECT SHEAR TEST RESULTS

[Sli{ol5]i M A DAMES & MOORE GROUP COMPANY




10000

( STRENGTH PARAMETERS
9000 | o= 30°
- TANG= 0577
_ C= 300 psf
8000
7000 |-
E 6000 |
% K
L K
E 5000 5/
2 i /
T A0F
0 - /
3000 |-
- D
2000 k //
1000 - //
O—llllllllllllllllIIIllllllillII||IllI|lll
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
NORMAL STRESS (psf)
BORING SAMPLE DEPTH Moisture (%)/ | NORMAL | MAX. SHEAR
NO. NO. (ft) Density (pcf) | STRESS (psf) | STRESS (psf)
335 -3’ 10.2/984 2000 1356
MC12A | NA - NA 112/100.8| 4000 | 2736
7 10.17101.8 8000 4896
Sarnple Description: Brown silty SAND (SM) STRAINRATE =0.0025 (ir/min)
LUKE AIR FORCE BASE
Glendale, ARIZONA
For: U.S. Army Corps of Engineers
Pt DIRECT SHEAR TEST RESULTS
(& DAMES & MOORE (ASTM D3080)

[CI{olTIig A DAMES & MOORE GROUP COMPANY

Figure
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o F ETRENGTH PARAMETERS
9000 G= 36°
- TAN@ = 0.727
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8000
7000 |
— - /
8 600 [ e
% . /
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w L
Z ©
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- — / /
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0—|IllllllllllllllIlllll|llll||l||I|IIIll|
1000 2000 3000 4000 5000 6000 7000 8000 9000
NORMAL STRESS (psf)
BORING SAMPLE DEPTH Moisture (%) / NORMAL MAX. SHEAR
NO. NO. (ft) Density (pcf) | STRESS (psf) | STRESS (psf)
43.5-4% | 136/102.3| 2000 2059
| MC1-3A | NA NA | 148/1021] 4000 | 3242
14.27105.7 8000 6305
Sample Description: Brown sandy SILT (ML) trace gravel STRAIN RATE =0.0025 (in/min)
LUKE AIR FORCE BASE
Glendale, ARIZONA
For: U.S. Army Corps of Engineers
DRI,

[i{e]% I A DAMES & MOORE GROUP COMPANY

Figure
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( STRENGTH PARAMETERS
9000 | O= 34°
B TAN@= 0.675
N C= 1080 psf
8000
7000 |- /
E 6000 [ /
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2 Z
% 4000 | &>
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3000 | >
- /o
2000
1000 /
O_IllllIIlIlllllllllllllllllllIIIIIIIIIIlI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
NORMAL STRESS (psf)
BORING SAMPLE DEPTH Moaisture (%) / NORMAL MAX. SHEAR
NO. NO. (ft) Density (pcf) | STRESS (psf) | STRESS (psf)
(-5 | 102/109.3 2000 2059
| MC-2-1A NA N/A 10.5/1005| 4000 | 3242
10.0/7107.2 8000 6305
Sarrple Description: Yellowish brown ity SAND (SM) STRAINRATE =0.0025 (ir/min)
LUKE AIR FORCE BASE
Glendale, ARIZONA
For: U.S. Army Corps of Engineers
°C DIRECT SHEAR TEST RESULTS
DAMES & MOORE (ASTM D3080) : Fare

A DAMES & MOORE GROUP COMPANY
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( STRENGTH PARAMETERS
9000
) @= 32°
- TAN@= 0625
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1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
NORMAL STRESS (psf)
BORING | SAMPLE DEPTH Moisture (%)/ | NORMAL | MAX. SHEAR
NO. NO. (ft) Density (pcf) | STRESS (psf) | STRESS (psf)
10.1/105.9 | 2000 1476
"MC22A_| NA N/A - 10.6/107.2| 4000~ | 2904
11171077 8000 5256
Sarmple Description: Brown silty SAND (SM) STRAIN RATE =0.0025 (in/min)
LUKE AIR FORCE BASE
Glendale, ARIZONA
For: U.S. Army Corps of Engineers
Dowm Dlg%sgﬁ%%sgﬁgﬁ%s
DAMES & MOORE (ASTM D3080) Flgure

A DAMES & MOORE GROUP COMPANY
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- TAN@= 0,601
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E 5000 | e
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0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
NORMAL STRESS (psf)
BORING SAMPLE DEPTH Moisture (%)/ | NORMAL | MAX. SHEAR
NO. NO. () Density (pcf) | STRESS (psf) | STRESS (psf)
€2 -1:5 1 92/96.8 2000 1708
~MC-2-3A NA N/A 10.2/971 4000 - 2896
10.8799.3 8000 5291
Sample Description: Brown silty SAND (SM) STRAINRATE =0.0025 (i/min)
LUKE AIR FORCE BASE
Glendale, ARIZONA
For: U.S. Army Corps of Engineers
(@4 DAMES & MOORE (ASTM D3080)

A DAMES & MOORE GROUP COMPANY

Figure




Appendix D
Laboratory Results:

Corrosion Test Results



M. J. Schiff & Associates, Inc.
Consulting Corrosion Engineers - Since 1959 1308 Monte Vista Avenue, Suite 6
Upland, CA 9178-8224
Phone: 909/931-1360

Table 1 - Laboratory Tests on Soil Samples

Luke AFB, Arizona
Your #37437-002-015, MIS&A #98437
23-0Oct-98

Sample ID
B-2/ Grab #2 B-2/Grab #3
@0-5 @5'- 10
Resistivity Units
as-received ohm-cm 2,300 70,000
saturated ohm-cm 550 855
pH 8.2 8.4
Electrical
Conductivity mS/cm 0.59 0.48

Chemical Analyses

Cations
calcium Ca”  mgkg 24 28
magnesium  Mg®"  mg/kg 7 10
sodium Na'"  mgke 584 420
Anions
carbonate CO,” mg/kg 66 66
bicarbonate HCO," mg/kg 439 391
chloride cl”  mg/kg ND 25
sulfate SO~ mg/kg 854 537
Other Tests
ammonium NH,"" mg/kg 0.4 0.4
nitrate NO," mg/kg 18.8 16.0
sulfide s qual na na
Redox mv na na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

Page 1 of 1



CONTROL TONER, LUKE AFB, AZ
SCLI Cl TATI ON NO. DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDMENT 0005
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SECTI ON 14210
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CONTROL TONER, LUKE AFB, AZ
SCLI Cl TATI ON NO. DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDMENT 0005

2.3.12.3 Renote Light Fixture
3.13 Top of Car Controls
3.14 Prot ecti on Pads
3.15 Certificate Frane
3.16 Car and Count erwei ght CGui des and Gui de Shoes
3. 17 Car Guide Rails
PASSENGER ELEVATOR HO STWAY ENTRANCES
Hoi st way Doors
Hoi st way Franes
Synbol s
Sills
Strut Angl es
Door Hangers and Housi ng
Door Rollers
Hanger Track
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PASSENGER ELEVATOR DOOR OPERATI ON
PASSENGER ELEVATOR OPERATI NG AND SI GNAL FI XTURES
Gener al
Car Operating Panel
Hal | -Call Station
3.1 Fire Service Switch
Direction Lanterns
I n-Car Position Indicator
Audi bl e Signal s
Conbi nation Hall-Position Indicator and Directional Arrows
PASSENGER CAR OPERATI ON ( SI NGLE- CAR SELECTI VE/ COLLECTI VE)
AUTOVATI C EMERGENCY PONER OPERATI ON
AUTOVATI C ELEVATOR OPERATI ON
Gener al
Qper ation
.1 Door C osing
.2 Door Openi ng
.3 Car Dispatch
.4 Door Dwel | -Ti ne
Aut omati ¢ Load Wi ghi ng
Anti - Nui sance
Door Operation
Aut omati ¢ Power Shutdown Upon Fire Sprinkler Activation
Aut omati c Operation Upon Snoke Detector Activation
0 FI REFI GHTERS' SERVI CE
1 ELEVATOR MACHI NE ( GEARED)
L11.1 Hoi sting Machi ne
Hoi sti ng Ropes
Sheaves
Hoi st Mot or (Geared)
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Conmut at or
Brake Assenbly
Bed Pl ate
2 SCOUND AND VI BRATI ON | SOLATI ON
3  VARI ABLE VOLTAGE CONTRCL
2.13.1 Per f or mance
2.13.2 Controller
2.13.3 Mot or Gener at or Set
2.13.3.1 Vi bration Isolators
2.13.3.2 Mount i ng
2.13.3.3 Start Sequence
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SECTI ON 14210

ELEVATCRS, ELECTRIC

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 176 (1996) Stainless and Heat - Resi sting
Chromium Steel Plate, Sheet, and Strip

ASTM A 366/ A 366M (1996) Steel, Sheet, Carbon, Col d-Rolled,
Conmercial Quality

ASTM A 568/ A 568M (1996) Steel, Sheet, Carbon, and
H gh-Strength, Low Alloy, Hot-Rolled and
Col d-Rol I ed, Ceneral Requirenments for

ASTM A 569/ A 569M (1996) Steel, Carbon (0.15 Maxi num
Percent), Hot-Rolled Sheet and Strip
Commercial Quality

ASTM A 666 (1996a) Austenitic Stainless Steel Sheet,
Strip, Plate, and Fl at Bar

ASTM E 84 (1996a) Surface Burning Characteristics of
Bui l ding Materials

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Al7.1 (1993) Safety Code for Elevators and
Escal ators
ASME Al7.2.1 (1993) Inspectors’ Manual for Electric
El evators
ASME QEIl -1 (1993; Addenda: (QEl-1a-1995) Standard for

the Qualification of Elevator |nspectors
CODE OF FEDERAL REGULATI ONS ( CFR)
36 CFR 1191 Anericans with Disabilities Act (ADA)
Accessibility Guidelines for Buildings and
Facilities
FEDERAL STANDARDS ( FED- STD)

FED- STD 795 (Basic) Uniform Federal Accessibility
St andar ds
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| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 11 (1993) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC
Power Circuits

| EEE C62. 45 (1992) | EEE Guide on Surge Testing for
Equi pnment Connected to Low Vol tage AC Power
Crcuits

| EEE Std 304 (1977; R 1991) Test Procedure for

Eval uation and C assification of Insulation
Systens for Direct-Current Mchines

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (I CBO
| CBO- 01 (1994) Uniform Buil ding Code (3 Vol.)
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMAR)
NEMVA LD 3 (1995) Hi gh-Pressure Decorative Lam nates

NEVA MG 1 (1993; Rev 1; Rev 2; Rev 3) Mtors and
Cenerators

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
NFPA 70 (1996; Errata) National Electrical Code
NFPA 252 (1995) Fire Test of Door Assenblies
UNDERWRI TERS LABORATORI ES (UL)

UL 1449 (1985; Errata Apr 1986) Transient Voltage
Surge Suppressors

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation.
Submittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data

Training Data; FIOQO
I nformati on describing the training course for operating personnel,
training aids and sanples of training aids and sanpl es of training
materials to be used, training schedules, and notification of training.
El evator System FI O
A complete list of equipnent and material, including illustrations,

schedul es, manufacturer’s descriptive data and technical literature,
performance charts, catalog cuts, installation instructions, brochures,

SECTI ON 14210 Page 5



CONTROL TONER, LUKE AFB, AZ
SCLI Cl TATI ON NO. DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDMENT 0005

di agrams, and other information required for fabrication and installation
of the equipnent. Data shall include calculations for reaction |oads

i mposed on building by el evator systenms. Calculations to denpnstrate
conpliance with ASME Al7.1, Rule XXIV, and to denonstrate that the proposed
el evator system neets requirenments for seismc |oading of zone 1 in
accordance with 1CBO-01; certified copies of test reports may be submitted
on lieu of calculations. Spare parts data for each different item of

mat eri al and equi pnent specified, after approval of detail draw ngs and not
later than four weeks prior to date of beneficial occupancy. Data shal
include a conmplete list of parts and supplies, with current unit prices and
source of supply, and a list of parts recomended to be replaced and

repl acenent interval required. Data shall include the appropriate sizing
of electrical protective devices.

SD- 04 Dr awi ngs
El evator System FIO

Detai|l draw ngs including dinensioned |layouts in plan and el evati on show ng
the arrangenent of el evator equi pnent, anchorage of equi prent, cl earances
for mai ntenance and operation; and details on hoistway, doors and franmes,
operation and signal stations, controllers, motors, guide rails and
brackets, and points of interface with normal power fire alarm system HVAC
or exhaust systens and interface with enmergency power systens. Draw ngs
shal | show any revised building electrical systemrequired to nake supplied
el evator systemfunction as specified. Draw ngs shall contain conplete

wi ring diagrans showi ng el ectrical connections and other details required
to denonstrate sequence of operation and functions of system devi ces.

Drawi ngs shall include the appropriate sizing of electrical protective
devices which are frequently different from National Electrical Code
standard si zes.

SD-06 Instructions
Framed I nstructions; FIO
Di agrans, instructions, and other sheets, proposed for posting.

SD-08 Statenents
Qualification Certificates; FIOQO
Certificates of experience of elevator nmechanics enployed to install
supervise and test the elevator shall certify nechanics to have not |ess
than 5 years experience installing, supervising and testing el evators of
the type and rating specified. Certificate shall certify that el evator
systeminstaller is acceptable to el evator nmanufacturer, prior to
installation of elevators.

SD- 09 Reports
Testing; FIO
Test reports in booklet formshowing all field tests perforned to adj ust
each conponent and all field tests perforned to prove conpliance with the
specified performance criteria, upon conpletion and testing of installed
system

SD- 14 Sanpl es
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Fi ni shes; GA

Sanpl es of materials and products requiring color or finish selection
SD- 18 Records

Test Procedures; GA

A plan detailing the testing procedures shall be submitted 60 days prior to
perform ng the el evator tests.

SD-19 QOperation and Mi ntenance Manual s
El evator System GA

Si x copies of operation manual outlining the step-by-step procedures for
system startup, operation and shutdown. Manuals shall include

manuf acturer’s name, nodel nunber, service manual parts list and brief
description of all equipnent, including basic operating features. Six
copi es of mmintenance manual listing routine maintenance procedures,
possi bl e breakdowns and repairs, and troubl eshooting guides. Mnuals shal
i ncl ude equi prent | ayout and conplete wiring and control diagrans of the
systemas installed. Operation and nmmi ntenance nanual s shall be approved
prior to training course.

1.3 QUALI FI CATI ONS

El ectric elevators shall be pre-engineered el evator systens, and provi ded
by a conpany regularly engaged in the manufacture of elevator systens. The
manuf acturer shall either install the elevator systemor provide letter of
endorsenent certifying that the elevator-systeminstaller is acceptable to
t he manuf acturer.

1.4 REGULATORY REQUI REMENTS

Desi gn and fabrication shall be in accordance with ASME Al7.1. Each car
shal | have the capacity to |lift a live |oad, exclusive of the car and cable
at a speed as specified in the follow ng schedule. The approximte travel,
term nal floors, nunber of stops and openings, and the car sizes shall be
as shown in the schedule. The elevators shall serve the floors with stops
and openings in accordance with the requirenents indicated. Passenger

el evators shall provide accessibility and usability for physically

handi capped in accordance with the requirenents for the handi capped in

FED- STD 795 and 36 CFR 1191.

1.4.1 El evat or Schedul e (Passenger)

Nunmber of El evators Required: 1.

Type: Gear ed.

Servi ce: Passenger

Capacity: 1 134 kg (2 500 pounds).
Speed: 1.02 m's (200 fpn).

Cl ear Car |nside: 2 032 wide by 1295 deep
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Net Travel: 22 400.
Landi ngs: [ AME5] 7.
Openi ngs:  Front [ AVE5] 7.
Openi ngs: Rear 0.
Entrance Type: Si ngl e speed

hori zontal sliding;
1 066 nm wi de by
2 185 mm hi gh .

1.5 DESI GNATED LANDI NG

For the purposes of firefighter’'s service and energency operations, as
required by Section 211, ASME Al7.1, the designated | anding or |evel shal
be the G ound Level.

1.6 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be stored with
protection fromthe weat her, excessive humdity and excessive tenperature
variations; and dirt, or other contam nants.

1.7 FI ELD MEASUREMENTS

The Contractor shall becone fanmiliar with all details of the work, verify
all dinmensions in the field and advise the Contracting O ficer of any
di screpancy before perform ng any work.

1.8 PROTECTI ON

At tinme of substantial conpletion of elevator work (or portion thereof),
provi de suitable protective coverings, barriers, devices, signs, or such
ot her methods or procedures to protect elevator work from damage or
deterioration. Miintain protective nmeasures throughout renainder of
construction period.

1.8.1 Tenporary Use:

There shall be no use until inspected, tested and certified. Once this has
been done, the operating keys shall be turned over to the CGovernment and
use of the elevator shall be subject to prior approval by the Contracting
Oficer’'s representative and availability of Governnent inspectors. Do not
use el evators for construction purposes unless cars are provided with
temporary encl osures, either within finished cars or in place of finished
cars, to protect finishes fromdanage. Tenporary construction use shall not
in any way restrict or limt required warranty.

1.8.1.1 Mai nt enance Servi ce

Provide full naintenance service by skilled, conpetent enpl oyees of the

el evator Installer for elevators used for construction purposes. |nclude
preventive mai ntenance, repair or replacenent of worn or defective
conponents, lubrication, cleaning, and adjusting as required for proper

el evator operation at rated speed and capacity. Use parts and supplies as
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used in the manufacture and installation of original equipnent.
1.8.1.2 Tenporary Protective Measures

Provi de protective coverings, barriers, devices, signs, or other procedures
to protect elevators. |[|f, despite such protection, elevators becone
danmaged, engage elevator Installer to restore damaged work so that no

evi dence renmains of correction work. Return items that cannot be
refinished in the field to the shop, make required repairs and refinish
entire unit, or provide new units as required.

1.8.2 Fi nal Protection

Provide final protection and maintain conditions, in a manner acceptable to
el evator manufacturer and Installer, that ensure elevators are w thout
danage or deterioration at the tine of conpletion

1.9 WARRANTY

Warranty service shall be provided for each elevator for a period of 12
nonths after date of final acceptance by Contracting Oficer. Wrranty
service shall be performed only by trained el evator mechanics during
regul ar worki ng hours, and shall include nanufacturer’s warranty
requirenents including but not limted to adjusting, |abor and parts needed
to keep the elevator in proper operation. Testing and adjustnents shall be
in accordance with the applicable provisions of ASME Al7.1 and ASME Al7.2.1.
Emer gency cal | back service shall be included and avail abl e 24 hours a day,
7 days per week, with an initial tel ephone response tine of one hour and a
response tinme of 4 hours for a mechanic to the site. |Inspection and
service for fire service operation, and seismc requirenents, shall be
perfornmed every 6 nonths. Docunentation of inspection and testing, and
certification of successful operation shall be provided with each visit.

PART 2 PRODUCTS

2.1  GENERAL EQUI PMENT REQUI REMENTS

2.1.1 St andard Products
Materi al and equi prent shall be the standard products of manufacturers
regul arly engaged in the fabrication of elevators and/or elevator parts,
and shall essentially duplicate items which have been in satisfactory use
for at least 2 years prior to bid opening. Equipnment shall be supported by
a service organization that is available 24 hours a day, 7 days per week,
with a response tine of 4 hours.

2.1.2 Nanepl at es
Each najor item of equi pnment shall have the nanufacturer’s nanme, address,
type or style, nodel or serial nunber, catal og nunber, and electrical and
mechani cal characteristics on a plate secured to the item of equipnent.

2.1.3 Special Tools

One set of special tools, calibration devices, and instrunments required for
operation, calibration, and nmaintenance of the equi pnent shall be provided.

2.1. 4 El ectrical Wrk
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Changes to the electrical distribution systemrequired for coordi nation

wi th el evator equi pment shall be perforned and coordi nated by the
Contractor, at Contractor’s expense. Electrical service for elevator

machi nes shall be 208 volt, 60-Hertz, 3-phase, 4 wire solid neutra

grounded alternating current. The el evator machine feeder for each

el evator shall have a circuit breaker or fused di sconnect switch located in
the el evator machine room and shall term nate at the control panel for
that elevator. Electrical work shall conformto requirenments in Section
16415 ELECTRI CAL WORK, INTERIOR. A feeder with circuit breaker or fused

di sconnect switch located in the el evator machine room shall be term nated
at the control panel for each elevator. A telephone junction box and an

el evator car lighting junction box shall be provided adjacent to each
controller. A single-phase electrical circuit with grounded connection for
vi deo nonitor shall be provided in machine room A disconnect switch that
will shutoff power to the elevator car lighting shall be provided in the

el evator machi ne room adj acent to the el evator control panel

2.1.5 Use of Hazardous Products
Materials and products required for manufacturing and installing el evators
shal |l not contain asbestos or other hazardous materials identified by the
US Enviromental Protection Agency.

2.1.6 [ AM5] Year 2000 Conpli ance

Al equi prent and software shall be Year 2000 conpliant and shall be able
to accurately process date/tine data (including, but not linmted to,

cal cul ati ng, conparing, and sequencing) from into, and between the
twentieth and twenty-first centuries, including | eap year cal cul ati ons,
when used in accordance with the product docunentation provided by the
contractor, provided that all products (e.g. hardware, software, firmare)
used in conbination with other information technol ogy, shall accurately
process date/tine data if other information technol ogy properly exchanges
date/tine data with it.

2.2 M SCELLANEOUS MATERI ALS

2.2.1 Materials for Car Enclosures
Materials for car enclosures shall neet flame spread rating O to 75 and
snmoke devel opnent O to 450 as tested in accordance with requirements of
ASTM E 84 and as established by ASME Al7.1, Rule 204.2.

2.2.2 Structural Steel

Structural steel shall be hot-rolled conercial quality carbon steel
pi ckl ed, oiled, conplying with ASTM A 569/ A 569M and ASTM A 568/ A 568M

2.2.3 Col d- Rol | ed Sheet St eel
Sheet steel shall be cold-rolled comercial quality | ow carbon steel, C ass
1, exposed matte finish, oiled, conplying with ASTM A 366/ A 366M and ASTM A
568/ A 568M

2.2.4 Stai nl ess Stee
Stainl ess steel shall be ASTM A 176 Type 302/ 304, austenitic,

corrosion-resistant with grain of belting in direction of |ongest
di mension. Surfaces shall be snoboth and w thout waves and shall be in
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conpliance with ASTM A 666 and ASTM A 568/ A 568M
2.3 PASSENGER ELEVATOR CAR
2.3.1 Car Fronts

Fronts for passenger elevators shall be conbination door post and return
panel s manufactured of 1.9837 mmthick stainless steel provided with
necessary cutouts for operating devices. Operating panel shall be recessed
into front return panel with surface-applied operating panel cover.
Position indicator in front return shall be recessed with a surface-applied
cover plate. Exposed stainless steel shall be finished with No. 4 Satin

Fi ni sh, unl ess otherw se specified.

2.3.2 Car Doors

Car doors for passenger elevators shall be constructed from 1.519 mm sheet
steel and stainless steel cladding. Each door shall be sound-deadened and
reinforced to receive required operating nechani sm and hardware, and have
two renovabl e door guides per panel. Seans, screws or binding strips shal
not be visible fromwithin the car. Threshold shall be extruded al um num
with grooves for door guides. Exposed steel shall be finished with
rust-inhibitive primer and baked-enanel in a color to be sel ected. Exposed
stainless steel shall be finished with No. 4 Satin Finish. Car doors shal
be equi pped with a proximty-type infrared car door protective device
havi ng the foll owi ng operation

a. Wen doors are in full-open position, doors shall be unable to
initiate closing if a person cones within the detection zone. The
detection zone noves with the doors, so that if a person or object
enters the zone after the doors have begun to close, the doors
shal |l stop, then reverse to reopen. The doors shall reclose after
a brief tine. A passenger entering or |leaving the cars shall not
cause the doors to reopen unless the doors reach a predeterm ned
proximty to the passenger

b. After a stop is nade, the doors shall remain open for atine to
pernmit passenger transfer, after which they shall close
automatically. This time interval shall be less for a car cal
than for a hall call or a coincident car/hall call

c. If there is either a hall call anywhere in the group or a car cal
in the car in question and the doors are prevented fromclosing for
a fixed tinme period, the door protective device shall be rendered
i noperative, a buzzer shall sound in the car and the doors shal
close at approximately half speed. Normal door operation shal
resune at the next |anding reached by the car

2.3.3 Car Pl atform

Car platformfor passenger elevators shall be fabricated fromsteel plates
secured to a steel frane or plywod secured to a steel frane. Steel car

pl atforms shall be assenbled into a one-piece platformwi th top and bottom
steel plates welded to structural steel frane and covered with felt and
sound-isolation. Plywod car platformshall be 18 mm thick Exposure 1

pl ywood secured to structural steel frane with netal fire protection
secured to underside of structural steel frame.

2.3.4 \Valls
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Wal | s for passenger elevators shall be 2426 nm) high fromfloor to the
underside of lighting fixtures. Side and rear panels shall be 1.519 mm
thick sheet steel panels. Side and rear renovabl e panels shall be applied
to car walls and shall be manufactured from 18 nm plywod or comnposition
board finished on front, back and edges faced with plastic |am nate
conforming to NEMA LD 3, general purpose type. Panels shall be nobunted on
car walls in a manner permtting their reversing. Panels shall be evenly
spaced with not |less than two panels on each side and three panels at the
rear with reveal standard with nmanufacturer. Vent around base shall be
conceal ed behi nd renovabl e panel s.

2.3.5 Car Top, Ceiling and Light Fixtures

Car top for passenger elevators shall be manufactured from 2. 657 mmthick
sheet steel and shall be not |less than 140 mm high with drop-ceiling and
light fixtures. Ceiling shall be egg crate white plastic fire-retardant
light diffuser supported by polished al um num perinmeter frame and dividers
to formthe drop-ceiling light fixture. Light fixtures shall be
fluorescent type, flush with car ceiling, manufactured of sheet steel with
fl ange and encl osed sides and top, baked-enanel reflector, mounted directly
to outlet box. Bottomof fixtures shall be flush with car ceiling.

Fl uorescent light fixtures shall be dual |anp with quick-starting

hi gh- power factor, Class P ballasts, with safety |anp guard cl anps on
fluorescent tubes. Light level shall average at |east 108 | x neasured at
the car threshold with the door closed. Part of car light fixture shall be
renovable to permt use of the energency exit in top of car

2.3.6 Energency Exit

Car top for passenger elevators shall be nmanufactured with a hinged
enmergency exit panel of 2.657 mmthick steel which opens up to clear the
crosshead and car door operator. Energency exit panel shall be hinged and
held in place with nonrenovabl e fasteni ng devices at each corner, and
manual |y openable fromtop of car and key-operable frominside. A m ninmm
of 2 sides of exit panel shall lap the exit opening by 25 mm Exits shal
be equi pped with electrical contacts which will prevent operation of car
when exit door is open and cause the alarmbell to ring.

2.3.7 Fl oor Finish
Fl oor finish for passenger elevators shall be finished with [ AM#5]

br oadl oom carpet as specified in Section 09680 CARPET. Carpet shall be
laid flush with the extruded al um num pl atform t hreshol d.

2.3.8 Base

Base for passenger elevators shall be cove type stainless steel, 150 mm
hi gh.

2.3.9 Handrail s

Handrails for passenger elevators shall be nmounted on each wall and shal
conmply with ASME Al7.1, FED- STD 795 and 36 CFR 1191.

2.3.10 Exhaust Fan

Exhaust fan for passenger el evators shall be 2-speed exhaust type
ventilating unit mounted in car ceiling and shall be provided with a
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stainless steel grille. Units shall be suitably isolated fromcar ceiling
and shall provide at top speed a mninmumof 6 air changes per hour for car
vol ume and car occupancy. Switches for the operation of exhaust unit shal
be located in car station | ocked cabinet or key-sw tched.

2.3. 11 Conmuni cat i ons

A tel ephone systemin stainless steel cabinet shall be provided for
passenger el evators. A vandal -resistant speaker type intercomwth
push-button to activate shall be installed in car station behind a
stainless steel perforated grille and connected to a programrabl e
auto-dialer located in nmachine room Auto-dialer shall be provided with a
solid-state charger unit which will automatically provide enmergency power
and an i nmmedi ate transfer in the event of failure of normal power supply.
The push-button located in the car station or in separate cabinet shall be
at the prescribed handi capped hei ght and shall be identified as "Emergency
Phone (Push to Activate)". The entire communi cation assenbly shall be
approved for an elevator installation. The tel ephone commnication shal
not be termnated until one of the communicating parties hangs up the
recei ver or manual |y di sconnects the conmmunications |ink

2.3.12 Car Enmergency Lighting System
Energency car lighting systemfor passenger el evators shall consist of an
enmer gency power pack on top of elevator and a renote lighting fixture
i nside el evator car |ocated above car operating panel

2.3.12.1 Power Pack
Power pack for car energency lighting systemshall be seal ed | ead-cadm um
or nickel-cadm um 6-volt rechargeable batteries with solid-state controls
and an integral regulating charger connected to nornal power supply. Power
pack unit shall contain the follow ng:

a. Mninmum 150 mm dianeter alarmbell connected to the elevator alarm
and energency push-button.

b. Top of car light fixture with protective wre guard.
c. Testing circuit and pilot |ight.
d. Lowwattage pilot |ight indicator
e. Battery | ow voltage disconnect.
2.3.12.2 Energency Light Fixture
Energency light fixture for passenger elevators shall be |located in car
station inside elevator car, with flush-nmounted | ens and shall consist of
the follow ng:
a. A nmininumof two |anps capable of providing a mninumlevel of
illumnation of 10.8 Ix at a point 1 220 nmm above the floor, 300
mm in front of car station

b. Fixture frame of stainless stee

c. Frosted acrylic lenses, 6 nm thick
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2.3.12.3 Renote Light Fixture

Upon interruption of normal power, remote light fixture for passenger
el evators shall automatically and inmediately illuminate and permit
operation of the bell, subject to the activation of the emergency
stop-switch or alarmbutton. Enmergency power pack shall be capable of
providing a mnimum of 1 hour energency bell operation and 4 hours of
continuous illum nation

2.3.13 Top of Car Controls

The top of the elevator car nust have an operating device to allow sl ow
speed novenent of the car

2.3.14 Pr ot ecti on Pads

Passenger El evator: Car shall be provided with wall protection pads, with
i nconspi cuous stainless steel pad hooks spaced not over 460 mm apart near
ceiling. Pads shall be heavy quality fire-retardant treated canvas wth
two | ayers of sewn cotton batting with netal eyelets for each pad hook
Pads shall cover the entire wall surface except operating devices.

2.3.15 Certificate Frane

A stainless steel certificate frame with translucent plexiglass | ens of the
appropriate size to receive certificate issued by inspecting agency shal

be provided for passenger elevators. Frane shall be engraved to show nane
of el evator nmanufacturer, carrying capacity in kilograns (pounds) and
maxi mum nunber of persons all owed.

2.3.16 Car and Count erwei ght Qui des and Gui de Shoes

Rol | er gui des shall consist of minimum 3 tires mounted on top and bottom of
car and counterweight frame. Roller guides shall be held in contact with
guide rail by adjustable devices and shall run on dry, unlubricated rails.

2.3.17 Car GQuide Rails

Guide rails for passenger elevator shall be planed steel tee or onega
shaped sections with structural channel rail backing as required,
tongue- and- groove matched joints reinforced with fitted splice plates.
GQuide rails shall extend frombottomof pit to underside of roof over
hoi st way.

2.4 PASSENGER ELEVATOR HO STWAY ENTRANCES
2.4.1 Hoi st way Doors

Hoi stway doors for passenger elevators shall be designed and fabricated as
part of a Cass B 1-1/2 hour fire-rated door/frane assenbly to neet

requi rements of NFPA 252 and shall bear the | abel of an approved testing

| aboratory. Door panels shall be hollow nmetal type with plain pane
design, not less than 32 nm thick with 1.519 nmthick face sheet-stee
and stainless steel cladding with 1.519 mmthick sight guards. Each door
shall be reinforced with continuous vertical nenbers and filled with

sound- deadening material. Doors shall be reinforced to accept the required
operating nechani sm and hardware. Doors shall have 2 renovabl e door guides
per panel. Seans, binding strips or screws shall not be visible from

| andi ng. Exposed steel shall be finished with rust-inhibitive primer and
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baked-enanel in a color to be selected, unless otherw se specified.
2.4.2 Hoi st way Franes

Hoi stway frames for passenger elevators shall be designed and fabricated as
part of a Class B 1-1/2 Hour fire-rated door/frane assenbly to neet

requi renents of NFPA 252 and shall bear the | abel of an approved testing

| aboratory. Frames for passenger elevators shall be formed 1.897 mmthick
sheet-steel with head and janb in flush alignnent and corners wel ded and
ground snmooth. Head and janb section shall be bolted assenmbly with bolts,
washer and | ocking nut or |ock washer. Frame assenbly shall be securely
fastened to structure. Frames shall return to wall. Conbination buck and
janmb frames may be provided with knockdown back flanges to permt
installation in concrete walls. Exposed steel shall be finished with
rust-inhibitive primer and baked-enanel in a color to be selected, unless
ot herwi se speci fied.

2.4.3 Synbol s

Rai sed stainless steel synbols as required by FED-STD 795 and 36 CFR 1191
of color selected, shall be provided for passenger elevators at each floor
to indicate the floor location. Synmbols shall be attached with conceal ed
fasteners. Synbols shall be placed in a |location which can be seen by
passengers fromthe opened passenger doors.

2.4.4 Sills

Sills for passenger elevators shall be extruded al um numw th
slip-resistant surface and nachi ned grooves for door guides, secured to
fl oor beans.

2.4.5 Strut Angl es

Strut angles for passenger elevators shall be structural steel of size not
less than 76 x 76 x 5 mm extending fromsill to beam above and anchored to
buil ding structure with structural steel fastenings and bracings of
structural nembers with a cross section of not |less than strut angles.

2.4.6 Door Hangers and Housi ng

Each door panel shall be provided with not |less than 2 sheave-type hangers
desi gned for required door operation. Hanger housing and support shall be
fabricated fromfornmed Z-shaped steel angles of size not less than 5 mm
thick bolted to strut angl es.

2.4.7 Door Rollers

Door rollers shall be constructed wi th grease-packed ball-bearings and
shall be tired with a sound-reducing material. D ameter of rollers shal

be not less than 83 mm for car doors and not |less than 57 mm for hoi stway
doors. Upward thrust shall be taken by a hardened and ground ball-bearing
roll er assenbl ed on an eccentric stud to provide adjustnent.

2.4.8 Hanger Track
Hanger track shall be of high carbon cold-drawn steel, round at top to

recei ve door rollers, and round at bottomto receive up-thrust rollers, of
size engineered to accommpdate | oad requirenents.
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2.4.9 Covers and QGuards

Hanger covers, dust covers, toe guards, and fascia plate shall be
fabricated from 1.579 mmthick reinforced steel and finished with
baked-enanel . Hanger covers shall extend the full door travel and shall be
nounted in sections for ease of servicing door hangers. Dust covers shal
be provided over top term nal |anding door only and shall be secured to
hanger housing and building structure. Toe guards shall be secured to
sill. Fascia plates shall be provided between each door hanger housi ng and

sill.
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regi stered. Buttons shall be designed with 0.8 mm operating clearance to
seat on faceplate in lieu of the button nechanism Buttons shall have

maxi mum protrusion of 5 nm beyond the faceplate and shall have bevel ed
edges to prevent damage from side blows. Buttons and sw tches not required
for automatic or fire service operation shall be key-operated and nounted
on front-return car operating station. Elevator nunber and "NO SMXI NG'
shal | be international synbol engraved on upper portion of car station
Qperating panel in the car shall consist of a flush-nounted pane

containing the foll owi ng operating devices:

a. "DOOR OPEN' button.

b. "DOOR CLCSE" button.

c. Key-operated car fan/light switch

d. Key-operated ventilating blower switch/call-1light.

e. Comuni cati on speaker phone, grille and push-to-call button

f. Energency stop switch when operated will stop the car
i ndependently of normal stopping devices. Operation of emnergency
stop switch shall not cause any power variance or surge that may
af fect the operation or condition of the control panel or its
conponents.

g. Emergency signal-switch connected to a 150 mm di aneter signal bel
outside of elevator hoistway at G ound Level and Ei ghth Leve
| ocated as shown or as directed.

i. Key-operated inspection switch which will render normal operation
i noperative for the purpose of using the hoi stway access switch

j. Key-operated fire service switch and light jewel.
2.6.3 Hal | -Call Station

Hal | -cal | operating devices for passenger elevators at |anding shal

consi st of an "UP" push-button at bottom | anding, a "DOM' push-button at
top landing and "UP" and "DOM' push-buttons at all other |andings.
Push-buttons shall be vandal -resistant, netal encased and back-lighted to
permt illumnation when a call is registered. Buttons shall be designed
with 0.8 mm operating clearance to seat on faceplate in lieu of the button
mechani sm Buttons shall have nmaxi mum protrusion of 5 nm beyond the
faceplate with bevel ed edges to prevent damage from side bl ows.

2.6.3.1 Fire Service Switch

Fire service switch for passenger elevators shall be |located at the
desi gnat ed | andi ng.

2.6.4 Direction Lanterns
Lanterns for passenger el evators shall be in accordance with FED STD 795
and 36 CFR 1191, and shall be provided in each car entrance col um.
Lanterns shall be vandal -resi stant design

2.6.5 I n-Car Position |Indicator
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I ndi cator nunerals and directional arrows for passenger elevators shall be
flush-nounted faceplate with black-filled engraved nunerals not |ess than
25 mm high and 10 nm dianmeter vandal -resistant light jewels directly
beneat h each nunber. As car travels through hoi stway the car position
shall be indicated by illum nation of Iight jewel corresponding to |anding
at which the car is stopped or passing. Necessary light baffles shall be
provided. Floor nunerals and letters shall illumnate white. A position
i ndicator of the digital-readout or dot-matrix type (mninum50 mm high

i ndi cation) shall be provided in car transom panel. Nunber corresponding
to car position shall remain illumnated when notor drive is shut down.
[I'lum nati on shall be shrouded in an approved manner to protect against
glare fromcar |ighting.

2.6.6 Audi bl e Signals

An audi bl e signal shall be provided at each floor |anding and in each car
and shall sound coincident with the lantern illumination indicators. The
audi bl e signal shall be no less than 20 decibels with a frequency no higher
than 1500 Hz. The audi bl e signal shall sound once for UP direction and
twice for DOM direction

2.6.7 Conbi nation Hall-Position Indicator and Directional Arrows
A digital -readout position and direction indicator (mnimm50 nm (2 inch)

hi gh indication) for passenger el evators shall be provided over each
entrance. As elevator travels in hoistway, elevator position shall be

indicated by illumnation in al pha-nunmeric characters corresponding to the
| andi ng where el evator is stopped or passing. Nunber corresponding to
position of car shall remain illum nated when the nmotor drive is shut down.

An audi bl e signal shall sound in the el evator car to indicate that the
el evator car is stopping or passing a floor served by elevator. Fixture
desi gn and operation shall be simlar in design to that specified for Car
Position I ndicator.

2.7 PASSENGER CAR OPERATI ON ( SI NGLE- CAR SELECTI VE/ COLLECTI VE)

Passenger El evator: Car shall be arranged so that by pressing one or nore
car buttons the car will start automatically and stop at first floor for
whi ch the button has been pressed corresponding to the direction in which
the car is traveling. Car shall stop in the order in which floors are
reached by car at all floors for which calls have been registered,
irrespective of the sequence in which buttons have been pressed, provided
the button for a given floor has been pressed sufficiently in advance of
car’s arrival at that floor to permt the stop to be made. |If car buttons
have not been pressed, and car starts UP in response to several DOM calls,
car shall travel to highest DOM call first and then reverse to coll ect
other UP calls. UP calls shall be collected in the sane way when car
starts DOMN in response to UP calls by first stopping for the | owest UP
call registered. Wen a car has stopped in response to the pressing of a

| andi ng button and a car button is pressed corresponding to the direction
in which the car has been traveling, within a predeternined interval of
time after the stop, car shall continue in that direction regardl ess of
other landing calls registered. Wile car is in motion, landing calls in
the opposite direction of car novenent shall not affect operation of car
but calls shall renmain registered. After the last car call in the
direction the car is traveling has been answered the car shal

automatically reverse and answer registered landing calls and all car calls
in the order the | andings are reached. Wen all calls have been answered,
the car shall stop at the last floor served and shall have the doors cl osed.
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2.8  AUTOVATI C EMERGENCY POWNER OPERATI ON

El evator control system shall be arranged to operate on energency power
supply upon failure of the normal power supply. Elevators operating on
dedi cated service, such as fire service, will not be required to return to
the designated | andi ng when energency power becones avail able for
respective elevator. Elevators shall operate as foll ows:

a. Wen normal power supply fails, all cars shall shut down.

b. One car shall automatically start and travel at full-rated speed to
t he designated | andi ng stop, open the car and hoi stway doors and
t hen shut down.

d. After car has noved to the designated | anding car shall operate at
rated speed to serve car and landing calls. Autonmatic selection
can be overridden nmanually. Energency power selector buttons and
light jewels shall be provided in a stainless steel faceplate at
the designated | anding. Energency power selector buttons shall be
operabl e after automatic return has been conpl et ed.

2.9 AUTOVATI C ELEVATOR OPERATI ON
2.9.1 Cener a

The operating device shall consist of a series of push-buttons in car
nunbered to correspond to various |andings, "UP' and "DOM' buttons at

i ntermedi ate | andings, and a single button at terminal |anding. To neet
the el evator operation requirenents specified in this section, all buttons
shal | be connected electrically to the control system which governs the

fl oor selection, car selection, direction of travel and governs the

accel eration and retardation.

2.9.2 Oper ati on

Car calls shall be registered within the car by pressing the button
corresponding to the designated floors. Hall calls shall be registered by
pressing buttons in the corridor push-button fixture. Once the demand for
el evator service has been established and the car has received a start
signal the car operation shall be as foll ows.

2.9.2.1 Door d osing

Doors shall close automatically. When doors are fully closed and the
interlock circuit established, the car shall start to nove in the direction
established by control system Car shall accelerate and decel erate
automatically and stop at first floor for which a car button has been
registered or at the first floor for a corridor demand whi ch has been
assigned to car. Car shall stop at all floors for which car calls are
registered in the order in which the floors are reached and shall stop for
any corridor denmands assigned to the cars in the order in which the floors
are reached.

2.9.2.2 Door Openi ng
Doors shall open automatically as car reaches the Ianding. After a

predeterm ned tine the doors shall close and the car shall proceed to
answer the remmining car or assigned corridor calls. A protective device
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such as a safety edge and |ight beam device shall be provided on car door
and when activated will prevent closing of doors. Cars shall becone
avail abl e for assignment at whatever floor the [ ast car demand has been
satisfied in the direction in which car is traveling.

2.9.2.3 Car Dispatch

When car does not receive a denmand di spatch at dispatching floor for an
adjustable time period up to 10 minutes set initially at 5 m nutes, the
nmotor drive unit shall be switched off. |[If the car’s swi tched-off notor
drive unit receives a demand di spatch the nmotor drive unit shal
automatically restart.

2.9.2.4 Door Dwel | -Ti nme

Door open dwell-tines shall be adjustable so that the open time for a car
call is shorter than the open time for corridor calls and second
passengers. |If a longer tinme is needed for passenger entry, doors can be
prevented fromclosing or reversing by the |light beam door control, the
protective | eading edge on car door, or by pressing "DOOR OPEN' button in
car. Door dwell-tines shall conply with FED-STD 795 and 36 CFR 1191

2.9.3 Aut omati ¢ Load Wi ghing

Passenger el evators shall be provided with | oad-wei ghing devices which wll
cause el evator to bypass hall calls when elevator is filled to an
adj ust abl e percentage. Corridor calls shall remain registered until the
next avail able car responds to the call

2.9.4 Anti - Nui sance

Passenger el evators shall be provided with a systemwhich will cancel al
car calls in the event that between 3 and 5 tines the nunber of car calls
are registered as there are passengers in car, allowing 70 kg per
passenger .

2.9.5 Door Operation

Doubl e- door operation shall not be pernmitted for passenger elevators. |If
an UP traveling car has a passenger for an internediate fl oor and a DOMN
call is registered at that floor with no-calls above car, the car shal
travel to floor, open the door and | et passenger out, then light the DOMN
direction arrow in hall lantern and accept the waiting passenger who

regi stered the DOM call. Doors shall not performthe open-cl ose cycle
bef ore el evator proceeds to next call

2.9.6 Aut omat i ¢ Power Shutdown Upon Fire Sprinkler Activation

El evator control system shall cause automatic power shutdown of the

el evators in the event that a heat detector or sprinkler head |ocated in
the el evator nmachine roomor in the el evator hoistway activates. Heat
detector shall be fixed-tenperature-rate-of-rise type, rated at 57 to 60
degrees C. Activation of a heat detector or a waterflow switch, which
nonitors only the sprinkler heads in the el evator nmachine roomand in the
hoi stway, shall cause the foll owi ng operations to the affected el evators:

a. Elevators which are in notion will proceed to the nearest avail able

| anding away fromthe fire floor, and shall cause power-operated
doors to open and remain open. The fire floor is considered the
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floor where the fused sprinkler head or heat detector is |ocated.

b. Elevators which are standing at a |landing with open doors will
remain open at the floor. |f power-operated doors are closed, the
el evator will cause the doors to open

c. Power to the elevators will be autonatically shutdown by operating
the shunt-trip breaker(s) in main |ine power supply. Shutdown will
occur only after the elevators are stopped at a | anding, and
power - oper at ed doors are opened.

d. Automatic shutdown will override Phase | Enmergency Recal
Qperations, ASME Al7.1, Rules 211.3a and 211.3b, but will not
override Phase Il Energency In-Car Operation, ASVE Al7.1, Rule
211.3c if Phase Il operation is in effect.

2.9.7 Aut omat i ¢ Operation Upon Snoke Detector Activation

El evator control system shall cause autonmtic operation upon snoke detector
activation shall conformw th Snoke Detectors ASME Al7.1, Rule 211.3b

a. The activation of a snoke detector in any el evator |obby, other
than at the designated level, shall cause all cars that serve that
| obby to return nonstop to the designated | evel. The activation of
a snoke detector in any elevator hoistway shall cause all elevators
havi ng any equi pnment | ocated in the hoistway to return nonstop to
the designated |evel, except that snoke detectors in hoistways

installed at or below the I owest |anding of recall, when activated,
shal | cause the car to be sent to the upper level of recall. The
operation shall conformto the requirenents of ASME Al7.1 Rule

211. 3a.

b. When the snoke detector at the designated level is activated, the
operation shall conformto the requirenents of ASME Al7.1 Rule
211.3a, except that the cars shall return to an alternate |eve
approved by enforcing authority, unless the designated-I|evel
three-position Phase | switch is in the "ON' position

c. The activation of a snpke detector in any el evator machine room
except a machi ne room at the designated |evel, shall cause all
el evators having any equi pnent |ocated in that machi ne room and
any associ ated el evators of a group autonmatic operation, to return
nonstop to the designated | evel. The activation of a snoke detector
in any el evator nmachine room at the designated | evel shall cause
all el evators having any equi pnent |ocated in that nachine roomto
return nonstop to the alternate level, or the appointed | evel when
approved by the authority having jurisdiction.

d. Elevators shall only react to the first snoke detector zone which
is activated for that group.

e. Phase | operation, when initiated by a snoke detector, shall be
mai nt ai ned until canceled by noving the Phase | Switch to the
"BYPASS" position. Snoke detectors and/or snoke detector systens
shal |l not be self-resetting

f. Coordinate with requirenents of Section 13851 FI RE DETECTI ON AND
ALARM SYSTEM ADDRESSABLE
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2.10 FI REFI GHTERS' SERVI CE

Firefighter service shall be in accordance with ASME A17.1 for automatic
el evators. Elevator | obby and nmachi ne room snoke detectors shall be in
accordance with Section 13851 FI RE DETECTI ON AND ALARM SYSTEM ADDRESSI BLE

2.11 ELEVATOR MACHI NE ( GEARED)
2.11.1 Hoi sting Machine

Machi ne shall be wormgeared traction type with notor, brake, worm gearing,
traction sheave and bearings nounted on common bed plate. Wrmshall be of
steel and integral with the worm shaft and shall be provided with a

bal | -t hrust bearing with self-alignment bl ocks or prel oaded thrust bearing
designed to take the end thrust of the wormin both directions. Miin gear
shal | be hobbed froma bronze rimaccurately fitted and bolted to gear
spider. Gears shall be fitted to mininize the noise, vibration and wear.
Rol | er bearings shall be conplete with drive sheave shaft and provisions
for lubrication. Design and construction of equi pnent and parts subject to
wear shall be conpletely repairable and repl aceabl e.

2.11. 2 Hoi sti ng Ropes

Hoi sting ropes shall be the independent w re-rope type, regular |ay,
preforned, non-coated, inproved plow steel of 6 x 37 construction

Hoi sting ropes shall be suited for service requirenents to be provided.

Hoi sting rope connections shall be by tapered babbitted socket connections
and shall be rated in strength equal to or greater than the strength rating
of the rope. Hoisting ropes shall be selected so that the rated capacity

| oad plus the | oad bl ock wei ght divided by the nunber of parts of rope wll
not exceed 20 percent of certified breaking strength of rope. Hoisting
ropes shall be secured to the hoist drumso that no | ess than two waps of
rope remain at each anchorage of hoist drum at extrene | ow position

2.11.3 Sheaves

Drive sheave shall be steel or sem -steel finished with grooves to receive
hoi st ropes and shall give maximumtracti on and mi ni num wear. G ooved
nonnetal lic inserts on drive sheave may be provided at Contractor’s option
Def | ect or and overhead sheaves, suitable sheet netal guards with required
servi ce openi ngs, sheave beans and supports shall be provided as required.

2.11. 4 Hoi st Motor (Geared)

Mot or shall be a geared type, direct-current for variable voltage with
Class B insulation, designed for elevator service to devel op the required
hi gh-starting torque with lowstarting current in accordance with NEVA MG 1.
Mot or shall be designed to neet requirenents of elevator service and be
capabl e of starting cold and carrying the full-rated load in car for a
period of 1 hour of continuous UP and DOMWN runs, stopping at all floors and
standi ng not nore than 10 seconds at each floor w thout overheating. Speed
regul ation of the car, with full-rated | oad shall not exceed plus or m nus
5 percent of average on a round trip

2.11.5 Ar mat ur e
Armature shall be electrically balanced and the armature and brake drum

shal | be mechanically balanced as a unit. Field coils shall be spool or
formwound. Wndings in both armature and field shall pernit easy renoval.
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2.11.6 Commut at or

Commut at or and brushes shall be of sufficient size, area and designed to
performunder full-load with sparks barely visible and without overheating.
Brushes shall have individual tension adjustnent with provisions for

adjusting and positively locking the brush holder in place as a unit.

2.11.7 Brake Assenbly

Brake shall be spring-applied, electrically released and desi gned for
automatic application in the event of interruption of power supply. Brake
drum shall have a wearing surface and edge of flange turned snmooth and
wearing surface shall run within a maxi mumvariation of 0.13 mm Br ake
shoes shall be lined with a fireproof friction material shaped to shoes so
that the drumw |l run free with normal clearance. Brake springs shall be
hel i cal and operated in conpression and shall apply the brake when rel eased
by the magnet. Brake magnet shall be designed to rel ease quickly. The
brake application shall be automatically controlled by nagnetic retardation
to obtain noiseless, smoboth and gradual stops under all |oading conditions.

Rel ease magnet coil circuit shall be opened by the various safety devices,
power failure, failure of equipnent to function in the proper manner for
saf e operation of car and upon normal stopping of the car

2.11.8 Bed Pl ate

Bed pl ate shall be cast iron or steel in one piece with stiffening ribs to
accurately maintain alignnent of parts or be heavy rigid structural stee
shapes securely wel ded together. Pads accurately planed or milled shall be
provi ded as seats for parts secured to bed plate.

2.12 SOUND AND VI BRATI ON | SOLATI ON

Sound and vibration isolating foundation shall effectively prevent the
transm ssi on of nmachine vibration and sound to building structure.
Location and defl ection characteristics of isolation units shall produce a
uni form and nonexcessive | oading on units under all operating conditions.

2.13 VARl ABLE VOLTAGE CONTROL
2.13.1 Per f or mance

Control system shall govern the starting, stopping and direction of trave
of elevator and provide the operation specified. Control shall be
acconpl i shed by an individual generator or solid-state nmotor control for
each el evator where the voltage applied to hoist nmotor is variable.

Control equi prent shall be of type suitable for nmotors and type of
operation specified to provide smooth acceleration fromstop to full speed,
decel eration and | andi ng stops under any |l oad condition fromno load to
full-rated load. Maximumtime fromstart of car notion to floor |evel at
the next floor for geared machi nes shall be 20 seconds for a speed of 1.02
ns. Time fromdoor close to start of car notion shall not exceed 0.7
second with a balanced load. Cycle tine, which is the time fromstart of
door close to door fully open at the next typical floor, shall not exceed
30 seconds. Prior to the termnation of naintenance period included in the
Base Contract, elevators shall be readjusted as required to neet
performance requirements. All performance tinmes specified in this section
are based on 3 200 mm floor height, and 1 066 mm w de single-speed slide
doors.
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2.13.2 Controller

El ectric controller shall be mcroprocessor-based logic type with battery
backup systemw th charger and charge tinme for a depleted battery, battery
reserve and a | owvoltage di sconnect. Conponents required for proper
performance of el evator shall be neatly nounted and wired and conpletely
enclosed in a cabinet with a nechanically-I|atched door

2.13. 3 Mbt or Gener at or Set

El evator control shall be effected by nmeans of a unifornly varying dc
voltage applied to elevator motor. An individual notor generator set shal
be provided for each el evator.

2.13.3.1 Vi bration |Isolators

Generator set shall be located in elevator machi ne room and provided with a
vi bration-isolated foundation or a vibration-absorbing device which shal

be effective in preventing the transm ssion of vibration to building
structure.

2.13.3.2 Mount i ng

Mot or generator shall be conpact in design with all units nounted on sane
rigid cast iron or structural steel bed plate. Mdtor and generator units
shal | be nmounted on a single rigid steel shaft.

2.13.3.3 Start Sequence

Mot or generator set shall start autonmatically by registration of a car or

| anding call and shall stop automatically in a predeternined tine
adjustable from1 to 12 minutes after all calls have been answered. Motor
generators shall be arranged for sequence starting to prevent nore than one
not or generator from starting simultaneously.

2.13.3. 4 Duty Rating
Desi gn of apparatus shall be in accordance with the NEMA MG 1
specifications for 50 degrees C tenperature rise, continuous-duty rating
and | EEE Std 304 rules for Class Ainsulation and 50 degrees C continuous
operation.

2.13.3.5 AC Cont act s

Main ac contacts on starting panel shall be copper to carbon. Contacts
breaking the main ac line current shall be provided wi th magnetic bl ow outs.

2.13.3.6 Conmmut at or
Sparks fromthe comutator shall be barely visible when elevator is
accelerating or retarding fromfull-speed with a load in car ranging from
no-load to full-|oad

2.13.3.7 No- Load Speed

The no-1 oad synchronous speed of notor generator set shall not exceed 1800
rpm Proper direction of rotation shall be indicated by an arrow on frane.
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2.13.3.8 Bearing Lubrication

Bearings shall be anti-friction bearing netal type with oil reservoirs,
automatic self-lubrication and gauges, or of the ball-bearing type arranged
for grease lubrication and fitted with grease connecti ons.

2.13.3.9 Automatic Renpote Control Starting Pane

Automatic renote control starting panel shall contain the necessary
swi tches and overl oad devices. Starter nay be separate or be incorporated
in controller.

2.13.4 Sol i d- St ate Mot or - Contr ol

A solid-state motor-control unit shall be provided for each elevator, with
el ectrical characteristics suitable to the available distribution system
The system shall consist of necessary 3-phase, full-wave bridge rectifiers
or other devices and shall be full regenerative. A Transient Voltage Surge
Suppressor (TVSS) device shall be provided to protect the solid-state
notor-control unit and other electronic equipnent in the facility.
Solid-State control unit shall have the capacity to handl e peak currents
and shall contain a bal anced and coordi nated faul t-protection systemto
protect the unit as foll ows:

a. Protection systemshall protect conplete power circuit
(specifically the power sem -conductors) fromfailure under short
circuit conditions.

b. Protection systemshall protect unit fromfaults arising from
partial grounds, partial shorts in notor armature, or in power unit.

c. Protection systemshall protect drive notor against sustained
overl oads using a solid-state overload circuit.

d. Protection systemshall protect notor and power unit agai nst
i nst ant aneous peak overl oad.

e. Protection systemshall protect phase sequence to ensure inconing
line is phased properly.

f. Protection systemshall protect unit agai nst instantaneous
overcurrent.

g. Protection systemshall protect unit agai nst | ow power |ine voltage
(less than 75 percent of nominal).

h. Protection systemshall protect unit against blown ac input fuse
and bl own dc converter output fuses.

i. Protection systemshall protect agai nst excessive converter output
vol t age and excessive open-circuit voltage, and heat dissipation
devi ce.

j.  The Transient Voltage Surge Suppressor (TVSS) device used to
protect the solid-state notor-control unit shall be listed by UL
1449 and tested by manufacturer to neet requirenents of | EEE C62. 11,
| EEE C62.41 and | EEE C62.45 Categories A, B and C. The system
shall be connected in parallel with the protected systemn
series-connected el ements which could constitute a single-point
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failure shall not be used. The protection nodes for the TVSS
device shall have as a m ninumline-to-ground, neutral-to-ground,
line-to-neutral and Delta Systens line-to-line. The TVSS surge
current capacity, based on an 8 x 20 micro-second waveform shal
be a m ni mum of 75K anps per phase. The maxi mum UL 1449 cl anpi ng
vol tage for each protection node shall not exceed 800 volts for
208, 240 and 277/ 480 volt system The TVSS system shall provide a
joule rating that neets or exceeds the requirenents of |EEE C62.41
Category C delivery capability. The TVSS system shall provide a
noi se-attenuation of 40 db for electrical line noise. The TVSS
system shall be a symmetrically bal anced netal oxide varistor (MWV)
array system constructed with surge current diversion nodul es each
capabl e of withstanding 25 KVA surge current based on standard 8 x
20 mcro-second waveform Each nodul e shall be capabl e of

wi t hst andi ng over 1000 pul ses of 10K anps in accordance with | EEE
C62. 41 Category C surge current w thout degradation of clanping
vol tage. The nodule shall consist of multiple gapl ess netal oxide
varistor individually fused. Gas tubes or silicon aval anche shal
not be used. Wien nodul e perfornmance is degraded, as if one or
nore fuses or varistors have failed, a light enmtting diode (LED)

i ndi cator shall indicate a failed nodul e.

2.13.4.1 Fault Conditi ons

Cccurrence of any of the above fault conditions shall result in the

i medi ate renmoval of the drive’'s run conmand, the clanping of the interna
current regul ator, the opening of armature | oop and an energency dynam c
brake stop. Drive systemshall also notify the car controller of shutdown
via a drive status signal. Car controller shall respond to
continuous-drive reset pulses which shall reset the drive as soon as fault
condition clears, if it is not a hard failure such as blow fuse, and shal
return elevator to service. The dc direct-drive systemshall be desi gned
to include input inpedance to filter out el ectro-nechanical noise on SCR
drive system

2. 14 SENSOR AND CONTROL W RI NG SURGE PROTECTI ON

Digital and anal og i nputs shall be protected agai nst surges induced on
control and sensor wiring. Digital and anal og outputs shall be protected,
as shown agai nst surges induced on control and sensor wiring installed
outdoors. Fuses shall not be used for surge protection. The inputs and
out puts shall be tested in both normal nobde and common node using the

foll owi ng two wavef or ns:

a. A 10 microsecond rise time by 1000 nicrosecond pul se wi dth waveform
with a peak voltage of 1500 volts and a peak current of 60 anperes.

b. An eight mcrosecond rise tine by 20 m crosecond pul se width
waveformwi th a peak voltage of 1000 volts and a peak current of
500 anperes.

2.15 COVMMUNI CATI ONS LI NKS SURGE PROTECTI ON

Conmuni cati ons equi pnent shall be protected agai nst surges induced on any
conmuni cations |ink. Cables and conductors, except fiber optics, which
serve as communi cations |links fromnotor control room (MCR) to field

equi prent, and between field equi pments shall have surge protection
circuits installed at each end. Protection shall be furnished at equi pnent
and additional triple electrode gas surge protectors rated for the
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application on each wireline circuit shall be installed within 1 m of the
buil di ng cable entrance. Fuses shall not be used for surge protection

The inputs and outputs shall be tested in both normal nbde and conmobn node
using the foll owi ng two waveforns:

a. A 10 microsecond rise tinme by 1000 nicrosecond pul se wi dth waveform
with a peak voltage of 1500 volts and a peak current of 60 anperes.

b. An eight microsecond rise tinme by 20 m crosecond pul se width
waveformwith a peak vol tage of 1000 volts and a peak current of
500 anperes.

2.16 COMMUNI CATI ONS LI NKS OVER VOLTAGE PROTECTI ON

Conmruni cati ons equi pnent such as MODEMs, |ine drivers, and repeaters shal
be protected agai nst overvoltage on comunications |ink conductors. Cables
and conductors, which serve as conmuni cations |inks, except fiber optics,
shal | have overvoltage protection for voltages up to 480 Vac rns, 60 Hz
installed. Instrunent fuses or fusible resistors are required for this
application.

2.17  COVPENSATI ON
2.17.1 Solid-State Control with Integral Conpensation

Solid-state control conpensation up to and including 45 m of travel for
1:1 roping, or 40 m of travel for 2:1 roping shall be provided.

2.18 COUNTERWEI GHT

Count erwei ght for each car shall equal the weight of car plus approxi mtely
40 percent of specified |load. Concrete weights are not acceptable.

Count erwei ght screen of metal construction, at least 2 m high, shall be
provided as a protective guard at bottom of hoi stway, except where the type
of hoi sting rope conmpensation prevents this type of installation

2.19 LEVELI NG DEVI CES
El evators shall be equipped with a 2-way |eveling device to automatically
bring the car to the floor landings. Car shall automatically relevel at
each landing to correct overtravel and undertravel, and maintain the |eve
regardl ess of |oad on the car, rope slippage or stretch of cables.
El ectric stopping systemshall be arranged so the car will stop level with
the floor before brake is set. Stopping accuracy shall not exceed plus or
m nus 6 nm

2.20 LUBRI CATI ON PO NTS

Every part subject to novenent friction shall be conplete with provisions
for oil and grease lubrication

2.21  SEI SM C REQUI REMENTS
Seism c protection shall be provided to conformto ASME Al7.1, Rule XX V.
2.22 PIT STOP SWTCH

Provide pit stop switch in conpliance with ASME A17.1, Section 106. 1f.
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PART 3 EXECUTI ON
3.1 I NSTALLATI ON

El evators and equi prent shall be installed in accordance with ASME Al7.1
and manufacturer’s recommendation. QGuide rails shall be set plunb and
paral l el and attached to guide rail brackets secured to building fram ng as
i ndicated and at intervals not exceeding 3 200 nm Steel plate shins
shall not be used for aligning equipnment. Guide rail sections shall be
joined rail sections, joined together in accordance with ASME Al7.1. Cuide
rails shall be thoroughly cleaned and made snooth before el evator is put
into operation. During installation stainless steel surfaces shall be

pr ot ect ed.

3.2 FI ELD VEELDI NG

When structural or |oad-bearing nenbers are to be field-welded, welding and
qualification of welders shall be as specified in Section 05090 WELDI NG,
STRUCTURAL.

3.3 ELEVATOR W RI NG

Wring shall be provided for electrically-operated itenms of elevator

equi pment to conply with requirenments of NFPA 70 and Section 16415
ELECTRI CAL WORK, |INTERIOR. For control and signal circuits wire shall be
m ni mum No. 16 AWG. For power and lighting circuits wire shall be m nimum
No. 12 AW A work light fixture equipped with 150 watt incandescent

| anps and ground dupl ex receptacles shall be provided at both the top and
bott om of the car. Work light fixtures and traveling cable junction boxes
shall be located to provide illum nation at junction boxes. Wring shal
terminate in junction boxes. Wres shall be identified and match synbol s
shown on wiring diagrans. Control and signal wires shall be brought to
accessi bl e nunbered term nal bl ocks on controller. Intra-panel wring
shal | be flanme-resisting type.

3.3.1 Travel i ng Cabl es

Cabl es shall term nate at numbered terminal blocks in car and nachi ne room
Traveling cable shall be provided with a separate shielded circuit for
comuni cati on system and hang to obtain proper size of loop. Traveling
cabl e shall be provided with 10 percent spare conductors for each car

3.4 PAI NTI NG

Except for factory finished itens and corrosion-resistant itens, nachi ned
surfaces shall be painted as specified in Section 09900, PAINTI NG GENERAL.

3.5 TESTING

Testing shall be in accordance with requirenents of ASME Al7.1 and ASME
Al7.2.1 and as specified below Contractor shall conduct a conplete test
of the system After the system has passed all tests, the Contractor shal
notify the Contracting Officer in witing, 14 days prior to the time of
perform ng the acceptance test, that the systemis conplete and is ready
for final acceptance testing. The Contractor after receiving witten
approval fromthe Contracting Officer will conduct a conplete acceptance
test of the system The Contractor shall provide the services of an

el evator inspector, enployed by an independent testing company to inspect
the elevators, witness the acceptance testing and certify the el evators.
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The inspector shall nmeet all qualification requirements of ASME QElI-1 and
shall be certified in accordance with ASME QEI-1. The Contractor shal
provide an elevator certificate signed by the inspector for each el evator.
The certificate shall be provided to the Contracting Oficer within 30 days
after conmpletion of all testing.

3.5.1 Testing Period

Each el evator shall be tested with the specified rated-load in car
continuously for a period of 35 percent of the duty tine. During the test
run the car shall be stopped at all floors in both directions of travel for
a standing period of 10 seconds per floor. A nmanual test of the fina
limts (UP and DOM overtravel) shall also be perforned.

3.5.2 Speed Load Testing

The actual speed of elevator car in both directions of travel shall be
determined with the rated-load and with no-load in the el evator car
Actual neasured speed of car with the rated-load in the UP direction shal
be within 5 percent of rated speed. The maxi mumdifference in actua
neasur ed speeds obtai ned under the various conditions outlined shall not
exceed 10 percent of the total difference between the UP and DOMNN speeds.

3.5.3 Car Leveling Testing

El evator cars leveling devices shall be tested for accuracy of |anding at
all floors with no-load in car, with symmetrical load in car and with the
rated-load in car in both directions of travel.

3.5. 4 Brake Testing

Brake test shall be conducted with the rated-load in the car. Brakes shal
stop and hold the car with the rated-load. |In elevators using a

War d- Leonard type generator drive systemit is critical to test the suicide
circuit to assure that |oop currents cannot cause the hoist nmotor to pul
through the brakes.

3.5.5 Tenperature Ri se Testing

Tenperature rise of hoistway notor, notor drive, exciter and booster shal
be conducted during the full-load test run for m nimum one hour. Under
these conditions the tenperature rise of equi pment shall not exceed the
requirenents established in NEMA MG 1 Chapter 12. Tenperature rise testing
shal |l be started when all parts of equipnent are within the tenperature
required by NEMA at the tine of starting the tests.

3.5.6 I nsul ati on- Resi stance Testing

I nsul ation-resistance testing shall be perforned to ensure that the
conplete elevator wiring systens will be free fromshort circuits and
grounds. Electrical conductors shall have an insul ation-resistance of not
| ess than one nmegohm between each conductor and ground, and not |ess than
one negohm between each conductor and all other conductors. Prior to
testing, provisions shall be nade to prevent damage to el ectronic devices.

3.6 FRAMED | NSTRUCTI ONS

Two sets of instructions shall be typed and framed under glass or in
| am nated pl astic, and posted side-by-side in the el evator room where
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directed, before acceptance of elevator systenms. First set of instructions
shall include wiring and control diagranms showi ng the conpl ete | ayout of
el evator system Second set of instruction shall include the condensed

operating instructions explaining preventive mai ntenance procedures, the
nmet hods for checking the el evator system for norrmal safe operation, and the
procedures for safely starting and stopping the el evator system

3.7 OPERATOR TRAI NI NG

Contractor shall conduct a fornmal training course for operating Governnent
per sonnel which shall include care, lubrication, adjustment and nai ntenance
of the el evator equipnent. Training period of the el evator equi pnent.
Training period shall consist of a total of four hours of normal working
time and shall start after the systemis functionally conpleted but prior
to final acceptance tests. Field instructions shall cover all of the itens
contained in the operating and mai ntenance instructions, including
denonstrations of routine maintenance operations. The Contracting Oficer
shall be notified at |least 14 days prior to date of starting the training
cour se.

-- End of Section --
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